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PREFACE 


Ss elected Water Resources Abstracts, a monthly 
journal, includes abstracts of current and earlier 
pertinent monographs, journal articles, reports, and 
other publication formats. These documents cover 
water resources as treated in the life, physical, and 
social sciences and the related engineering and legal 
aspects of the characteristics, supply condition, con- 
servation, control, use, or management of water 
resources. Each abstract includes a full bibliographic 
citation and a set of descriptors which are listed in 
the Water Resources Thesaurus. The abstract 
entries are classified into 10 fields and 60 groups 
similar to the water resources research categories 
established by the Committee on Water Resources 
Research of the then Federal Council for Science and 
Technology. 


Selected Water Resources Abstracts is designed 
to serve the scientific and technical information needs 
of scientists, engineers, and managers as one of 


several services of the Water Resources Scientific 
Information Center. The cumulative SWRA file from 
1968 and monthly updates are available also in 
magnetic tape through lease from NTIS. 


THE WATER RESOURCES SCIENTIFIC INFOR- 
MATION CENTER DOES NOT PROVIDE COPIES OF 
DOCUMENTS ABSTRACTED IN THIS JOURNAL. 
Sufficient bibliographic information is given to en- 
able readers to order the desired documents from 
local libraries or other sources. 


Comments and suggestions concerning the contents 
and arrangement of this bulletin are welcome. 


Water Resources Scientific 
Information Center 
U.S. Geological Survey 
MS 425 National Center 
Reston, VA 22092 
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SELECTED WATER RESOURCES ABSTRACTS 


1, NATURE OF WATER 
1A. Properties 


DETERMINATION OF SEAWATER ENTHAL- 
PY AND ENTROPY DURING THE CALCULA- 
TION OF THERMAL DESALINATION 
PLANTS. 

Dal’nevostochnyi Politekhnicheskii Inst., Vladi- 
vostok (USSR). 

V. Slesarenko, and A. Shtim. 

Desalination DSLNAH, Vol. 71, No. 2, p 203-210, 
February 1989. 4 fig, 2 tab, 5 ref. 


Descriptors: *Limnology, *Water treatment facili- 
ties, *Seawater, *Physical properties, *Desalina- 
tion, *Entropy, *Enthalpy, :  prlanaa atte 
Evaporation, Temperature, Salinity 


In calculating and analyzing the thermodynamics 
of thermal desalination schemes, it is necessary to 
have data on enthalpy and entropy of seawater and 
of the solutions obtained after evaporation. To 
determine the enthalpy and entropy of seawater on 
the basis of actual observations, the method of 
characteristic functions, based on thermodynamic 
differential equations, was used. Seawater is a mul- 
ticomponent solution of electrolytes and the diver- 
gence of its properties from those of pure water 
increases with increasing salt concentrations. If we 
assume that salt composition during evaporation 
remains unchanged while the concentrations rise, 
then we can simulate seawater as a binary solution 
in which pure water is a solvent and ‘sea salt’ 
represents a solute. Enthalpy and entropy of solu- 
tions can be represented by an algebraic sum of 
pure water parameters at given temperature and by 
enthalpy or entropy increments at the correspond- 
ing temperature and p ined concentration 
of the solution. To confirm the validity of this 
statement, enthalpy and entropy values of seawater 
were calculated by using the isobaric heat capacity 
values. It was established that entropy and enthal- 
py values coincide at a temperature of 363 K and a 
salinity of 9.0% but diverge by 12% at a tempera- 
ture of 399 K and a salinity of 12.0%. The pro- 
posed method should be considered more universal 
since it is not confined by the limits of equations 
applied. (Sand-PTT) 

W89-11205 


2. WATER CYCLE 
2A. General 


STORM RUNOFF CHARACTERISTICS OF 
GRAZED WATERSHEDS IN’ EASTERN 
OREGON. 

Chequamegon National Forest, Park Falls, WI. 
For primary bibliographic entry see Field 2E. 
W89-11164 


WATER BALANCE APPROACH UNDER EX- 
TREME ARID CONDITIONS--A CASE STUDY 
OF TABALAH BASIN, SAUDI ARABIA. 

King Abdulaziz Univ., Jeddah (Saudi Arabia). 
Dept. of Hydrology. 

M. J. Abdulrazzak, A. U. Sorman, and A. S. 
Alhames. 


Hydrological Processes HYPRE3, Vol. 3, No. 2, 
107-122, April/June 1989. 7 fig, 6 tab, 32 ref. 


Descriptors: *Arid lands, *Arid-zone hydrology, 
*Arid zone, *Hydrologic cycle, *Precipitation, 
*Saudi Arabia, *Hydrologic data collections, 
Storm runoff, Groundwater recharge, Catchment 
areas, Water policy, Water management, Case 
studies. 


Quantification of water balance components, under 
arid conditions, is essential to the development of 
water management policies. The application of ee 
mass water balance approach for the assessment of 

water resources in a typical watershed located in 
the southwestern region of Saudi Arabia is demon- 
strated. The water balance approach was used, on 
an event basis, to express the amount of precipita- 


rch for 13 storms over a three-year period, as a 
= of other hydrological components such 
evaporation, and recharge. The study 

indicated that 63 percent of precipitation is lost 
through evaporation from the water surface during 
flooding, and from the upper layers of the soil 
surface immediately after storms. Another 32 per- 
cent is stored in the form of soil moisture in the 
unsaturated layers below the effective evaporation 
depth. Only 3 percent of the — was 
transformed into surface runoff; however, 75 per- 
cent of this contributes toward groundwater re- 
charge. It is shown that a mass water balance 
approach can b used, with reasonable accuracy, to 
quantify the components of the hydrological proc- 
esses under arid conditions, where a reliable data 
base is available. This, in turn, will help in the 
development of appropriate water management 

aaa oo arid regions. (Author’s abstract) 


HYDROLOGY OF A SMALL WET CATCH- 
MENT. 


Warrnambool Inst. of Advanced Education (Aus- 
tralia). Faculty of Applied Science and Technolo- 


F’ Stagnitti, J. Y. Parlange, and C. W. Rose. 
Hydrological Processes HYPRE3, Vol. 3, No. 2, 
137-150, April/June 1989. 5 fig, 3 tab, 31 ref. 


Descriptors: *Forest hydrology, *Hydrologi 
regime, *Catchment areas, *Wetland forests, * 
lands, *Hydrologic budget, *Swamps, *Evapotran- 
spiration, Watersheds, Precipitation, Soil water, 
Hydrologic models, Hydrologic cycle, Air-earth 
interfaces. 


The hydrology of a small wet forested region is 
studied. Catchment discharge, solar radiation, air 

temperature, humidity, precipitation, soil moisture, 
and the water elevation in a swamp were moni- 
tored for several months in 1973 and 1975. These 
data were used to investigate various aspects of the 
catchment’s hydrology and, in particular, to study 
the catchment’s evapotranspirational requirements. 
The actual evapotranspiration loss is calculated 
from a water budget approach. The Priestley- 
Taylor model is used to predict the medium to 
long-term evapotranspiration from the basin. The 
predictions based on the model were in very good 
agreement with the actual evapotranspirational 
demand. For example, the adel cae that a 
very high proportion of the evapotranspirational 
loss can be accounted for primarily by solar radi- 
ation. This finding was consistent with earlier doc- 
umented observations. The Priestley-Taylor equa- 
tion, with it strong emphasis on net radiation, 
performs well, as it did in this investigation, be- 
cause (1) advection plays only a minor role in the 
overall evapotranspirational demand since the 
catchment is surrounded by forested hills; (2) a 
significant portion of the catchment, about 14 per- 
cent, is submerged by free water evaporating at the 
potential rate; and (3) soil moisture studies indicat- 
ed that even in the upland slopes, the catchment is 
always wet, permitting vegetation to transpire 
freely. This study confirms that the Priestly-Taylor 
equation is a suitable estimator of medium to long- 
= — loss. (Friedmann-PTT) 


TERRAIN-BASED WATERSHED INFORMA- 
TION SYSTEM, 

Toronto Univ. (Ontario). Dept. of Geography. 

For primary bibliographic entry see Field 10D. 
W89-11286 


HYDROGEOCHEMICAL CONTROLS FOR IN- 
ORGANIC ALUMINUM IN ACIDIC STREAM 
AND SOIL WATERS AT TWO UPLAND 
CATCHMENTS IN WALES. 

Institute of Hydrology, Wallingford —_—, 

C. Neal, B. Reynolds, P. Stevens, and M 

Hornung. 

Journal of Hydrology JHYDA7, Vol. 106, No. 1/ 
2, p 155-175, March 30, 1989. 9 fig, 4 tab, 42 ref. 


Descriptors: *Geohydrology, *Geochemistry, 
*Soil water, *Wales, *Acid rain effects, *Acidic 
water, *Aluminum, Acidic soils, Streams, Catch- 
ment areas, Soil horizons. 


Results of two studies of acidic and acid sensitive 
catchments typical of upland Wales are presented. 
The streams draining these catchments are less 
acidic and contain lower inorganic aluminum con- 
centrations than their soil counterparts. Within 
each soil horizon, there are distinct linear or curvi- 
linear relationships with H(+) and inorganic alu- 
minum reactions. The stream water H(+) and 
inorganic aluminum chemistries are determined by 
mixing of these soil waters with a groundwater 
component not sampled during these studies except 
in a partially CO2 degassed form in the stream at 
extreme baseflow conditions. While during the 
mixing processes within the soil/groundwater 
zones, inorganic aluminum may be regulated by 
simple solubility controls, no such controls are 
operative within the streams. The classical cubic 
relationship between the activities of Al(+ ++) 
and H(+) for the ion exchange reactions does not 
hold; a power term, which can vary from site to 
site and horizon to horizon in the range 1-3, is 
required. (Author’s abstract) 

W89-11380 


ANALYSIS OF SOIL WATER MOVEMENT ON 
A SANDY HILLSLOPE. 

New Mexico Inst. of Mining and Technology, 
Socorro. Dept. of Geoscience. 

For primary bibliographic entry see Field 2G. 
W89-11488 


‘AL FLUCTUATIONS IN PRI- 
MARY PRODUCTION: METEOROLOGICAL 
FORCING AT TWO SUBALPINE LAKES. 
California Univ., Davis. Div. of Environmental 
Studies. 
For primary bibliographic entry see Field 2H. 
W89-11516 


WRITTEN IN THE WINDS: THE GREAT 
DROUGHT OF ‘8. 

For primary bibliographic entry see Field 2B. 
W89-11538 


RAINFALL VARIATION AND SOME IMPLI- 
CATIONS FOR FLOODING IN THE ALLAN 


CATCHMENT, CENTRAL SCOTLAND. 
Southern Water Authority, Worthing (England). 
East Sussex Water and Drainage Div. 

For primary bibliographic entry see Field 2B. 
W89-11566 


EFFECT OF SNOWMELT ON THE HYDRO- 
GEN ISOTOPE RATIOS OF CREEK DIS- 
CHARGE IN SURPRISE VALLEY, CALIFOR- 


California Univ., Davis. Dept. of Geology. 
For primary bibliographic entry see Field 2C. 
W89-11677 


ISOTOPE STUDY OF WATER BODIES ALONG 
A TRAVERSE OF SOUTHWESTERN CANADA, 
Calgary Univ. (Alberta). Dept. of Physics. 

C. J. Yonge, L. Goldenberg, and H. R. Krouse. 
Journal of Hydrology JHYDA7, Vol. 106, No. 3/ 
4, p 245-255, April 20 1989. 4 fig, 2 tab, 24 ref. 


Descriptors: *Tracers, *Isotope — *Water 
pron *Hydrologic cycle, *Canada, *Environ- 
mental tracers, Natural waters, Precipitation, 
Evaporation, Great Divide. 


The O18 and D content of natural waters from 
southwestern Canada have been used in helping to 
characterize the regional hydrologic cycle. The 
isotope data correlate with four major physiogra- 
phic systems; each one being readily identified by 
the gradient of delta-value with distance from the 
coast. In general, mountainous regions to the west 
exhibit negative gradients, whereas east of the 
Great Divide, the slope is positive. Comparison of 
precipitation data from the Olympic Mountains 
and Vancouver island with that of the Fraser 
Valley, indicate that vapor is modified by marine 
evaporation prior to passing over Vancouver. 
However, the isotopic composition of precipitation 





Field 2—WATER CYCLE 
Group 2A—General 


falling between Vancouver and the Great Divide 
can be interpreted tentatively in terms of a single- 
—— Rayleigh distillation process. Data east of the 
Great Divide that do ne fall on the Rayleigh 
curve suggest either evapotranspiration effects or 
mixing of weather systems derived © »m other 
sources. (Author’s abstract) 
W89-11678 


PARAMETER ESTIMATION FOR THE GEN- 
ERAL EXTREME VALUE DISTRIBUTION. 
Asian Inst. of Tech., Bangkok (Thailand). 

For primary bibliographic entry see Field 7C. 
W89-11742 


PHYSICALLY BASED MODEL OF HETERO- 
GENEOUS HILLSLOPES: 1. RUNOFF PRO- 
DUCTION, 

Lancaster Univ. (England). Centre for Research 
on Environmental Systems. 

A. Binley, J. Elgy, and K. Beven. 

Water Resources Research WRERAO, Vol. 25, 
No. 6, p 1219-1226, June 1989. 8 fig, 1 tab, 5 ref. 


Descriptors: *Rainfall-runoff relationships, 
*Runoff, *Slopes, *Saturated flow, *Model studies, 
Hydraulic conductivity, Soil water, Simulation, 
Spatial variation, Scale effects. 


A fully three-dimensional model of variably satu- 
rated flow on a hillslope has been used to explore 
the effects of different random patterns of saturat- 
ed hydraulic conductivity on a 150-m by 100-m 
hillslope. Both surface and subsurface runoff pro- 
duction were simulated. The model’s simulations 
suggest that peak discharges and runoff volumes 
generally are increased by the presence of hetero- 
geneity, with inc variance and 
spatial dependence of the underlying random field. 
Simulations using different realizations with the 
same random field parameters show that, for the 
case of soils showing no dependence, differences in 
runoff production between realizations are small at 
this scale of hillslope. The differences increase 
with increasing spatial dependence, particularly for 
the case of low-conductivity soils producing sur- 
face runoff. (See also W89-11764) (Author’s ab- 
stract) 

W89-11763 





PHYSICALLY BASED MODEL OF HETERO- 
GENEOUS HILLSLOPES: 2. EFFECTIVE HY- 
DRAULIC CONDUCTIVITIES, 

Lancaster Univ. (England). Centre for Research 
on Environmental Systems. 

A. Binley, K. Beven, and J. Elgy. 

Water Resources Research WRERAO, Vol. 25, 
No. 6, p 1227-1233, June 1989. 10 fig, 3 tab, 18 ref. 


Descriptors: *Rainfall-runoff relationships, 
*Runoff, *Slopes, *Saturated flow, *Model studies, 
*Hydraulic conductivity, Equivalent homogeneous 
hillslopes, Permeability, Soil water, Simulation, 
Scale effects, Hydrographs. 


Using the results of a fully three-dimensional 
model of variably saturated flow on a heterogene- 
ous hillslope, the concept of equivalent homogene- 
ous hillslopes is explored. By considering single 
realizations of random patterns of saturated hy- 
draulic conductivity, attempts are made to deter- 
mine single effective hydraulic conductivity values 
capable of reproducing both subsurface and sur- 
face flow hydrographs. For the case of high-per- 
meability soils, aiutes parameters were found to 
reasonably reproduce the hillslope hydrograph, al- 
though there was no consistent relationship be- 
tween the effective values and the moments of the 
spatial distributions. For the case of low-permeabil- 
ity soils, characterized by surface flow domination 
of the runoff hydrograph, single effective param- 
eters were not found to be capable of reproducing 
both subsurface and surface flow responses. Fur- 
thermore, the event dependency of effective con- 
ductivity values under such conditions was demon- 
strated. (See also W89-11763) (Author’s abstract) 
W89-11764 


TREE RING ANALYSIS OF SURPLUS AND 
DEFICIT RUNOFF IN THE WHITE RIVER, 
ARKANSAS. 


Arkansas Univ., Fayetteville. Dept. of Geography. 
For primary bibliographic entry see Field 2E. 
W89-11778 


WATER BALANCE AT A LOW-LEVEL RADIO- 
ACTIVE-WASTE DISPOSAL SITE. 

Geological Survey, Denver, CO. Water Resources 
Di 


iV. 
R. W. Healy, J. R. Gray, M. P. de Vries, and P. C. 
Mills. 


Water Resources Bulletin WARBAQ, Vol. 25, No. 
2, p 381-390, April 1989. 10 fig, 1 tab, 17 ref. 


Descriptors: *Hydrologic budget, *Precipitation, 
*Evapotranspiration, *Waste disposal, *Radioac- 
tive wastes, Runoff, Disposal sites, Water storage, 
Mathematical studies. 


The water balance at a low-level radioactive waste 
disposal site in northwestern Illinois was studied 
from July 1982 through June 1984. Continuous 
data collection allowed estimates to be made for 
each component of the water balance equation 
independent of other components. The average 
annual precipitation was 948 mm. Average annual 
evapotranspiration was estimated at 637 mm, 
runoff was 160 mm, change in water storage in a 
waste-trench cover was 24 mm, and deep percola- 
tion was 208 mm. The magnitude of the difference 
between precipitation and all other components (81 
mm/yr) indicates that, in a similar environment, 
the water budget method would be useful in esti- 
mating evapotranspiration, but questionable for es- 
timation of other components. Precipitation depth 
and — distribution had a very strong effect 
on all other components of the water-balance equa- 
tion. Due to the variability of precipitation from 
year to year, it appears that two years of data are 
inadequate for characterization of the long-term 
average water balance at the site. (Author’s ab- 
stract) 

W89-11801 


GROUND WATER IN AN UPLAND VALLEY, 
THE LINGERING INFLUENCE OF A GLA- 
CIAL LAKE: WILLIAMSTOWN, MASSACHU- 
SETTS. 

Washington Univ., Seattle. Dept. of Geological 
Sciences. 

For primary bibliographic entry see Field 2F. 
W89-11945 


ANALYSIS OF WATER RESOURCE SYSTEMS. 
Ceske Vysoke Uceni Technicke v Praze. Faculty 
of Civil Engineering and Architecture. 

For primary bibliographic entry see Field 6A. 
W89-12115 


NATIONAL RESEARCH PROGRAM OF THE 
WATER RESOURCES DIVISION, U.S. GEO- 
LOGICAL SURVEY, FISCAL YEAR 1987 

For primary bibliographic entry see Field 9C. 
W89-12134 


2B. Precipitation 


PRECIPITATION CATCH MEASURED BY 
THE WYOMING SHIELD AND THE DUAL- 
GAGE SYSTEM. 

Agricultural Research Service, Boise, ID. North- 
west Watershed Research Center. 

For primary bibliographic entry see Field 7B. 
W89-11172 


REGIONALIZATION 
GRAPHS. 
Agricultural Research Service, Coshocton, OH. 
North Appalachian Experimental Watershed. 

J. V. Bonta, and A. R. Rao. 

Water Resources Bulletin WARBAQ, Vol. 25, No. 
1, p 211-217, February 1989. 3 fig, 2 tab, 13 ref. 


OF STORM HYETO- 


Descriptors: *Design storms, *Hyetographs, 
*Rainfall, *Precipitation data, Huff curves, Re- 
gional analysis, Chicago, Texas, Illinois, Ohio. 


Regionalization of no storms can enhance their 
utility. Otherwise they have to be separately devel- 
oped for different regions. Huff curves developed 
from point rainfall data collected at Coshocton, 
Ohio and Chicago, Illinois, and from area-aver- 
aged Illinois and Texas precipitation data, are com- 
pared. The curves are similar in shape and position, 
with some visual differences depending on quartile. 
Kolmogorov-Smirnov tests showed no significant 
differences in most of the comparisons. Where 
significant differences existed, they may not repre- 
sent real differences due to the small number of 
storms sampled. Consequently, regionalization of 
Huff curves ed Ohio to Illinois to Texas may be 
a. The comparison of Huff curves is 
ted to an unknown degree both by the effects 
of area averaging of data and by basis-of-develop- 
ment differences. The effects of observed differ- 
ences in Huff curves on watershed response varia- 
bles (e.g., peak flow) requires further study. (Au- 
thor’s abstract) 
W89-11178 


PROBABILISTIC STORM TRANSPOSITION 
APPROACH FOR’ ESTIMATING  EXCEE- 
DANCE PROBABALITIES OF EXTREME PRE- 
CIPITATION DEPTHS, 

Iowa State Univ., Ames. Dept. of Civil Engineer- 


ing. 

E. a. 

Water Resources Research WRERAO, Vol. 25, 
No. 5, p 799-815, May 1989. 19 fig, 3 tab, 48 ref. 
NSF Grant CES-8708825. 


Descriptors: *Depth-area-duration analysis, *Prob- 
abilistic process, *Precipitation intensity, *Storm 
water, *Rainfall intensity, *Rainstorms, *Precipita- 
tion, Rainfall, Rainfall distribution, Catchment 
areas, Flood peak, Flood frequency, Estimating, 
Frequency analysis. 


A storm transposition approach is investigated as a 
possible tool of assessing the frequency of extreme 
precipitation depths, i.e., depths of return period 
much greater than 100 years. The annual excee- 
dance probability of extreme average Fie ree na 
depths over a catchment is estimated. probabi. 
listic storm transposition methodology is it~ 
ed. Difficulties arising in the approach include the 
accuracy in estimation of the storm peak, which is 
often used for frequency analysis and classification 
of storms. Also, since the criteria used by the U.S. 
Army Corps of Engineers for including a storm in 
the data catalog are not well defined and may have 
changed over the years, the set of available storms 
may not always be a representative sample of the 
true storm set. The method is implemented and is 
partially evaluated by means of a semihypothetical 
example involving extreme midwestern storms and 
two hypothetical catchments (of 100 and 1000 tra 
mi, or about 260 and ee elmer oo 
Iowa and 18 extreme midwestern storms. The 

of the unconditional annual exceedance srobability 
of the average catchment depth was found to 
follow a smooth and well-behaved curve, support- 
ing the idea of researchin, — to ex- 
trapolate it to lower P . The analysis 
presented shows that the storm : trangponition ap- 
proach may yield more conservative 100-yr return 
period events, as compared to those obtained by 
the regional depth-duration-frequency curves. 
(Friedmann-PTT) 

W89-11251 


DETECTABILITY OF ACID PRODUCING RE- 
ACTIONS IN NATURAL CLOUDS. 

Brookhaven National Lab., Upton, NY. Environ- 
mental Chemistry Div. 

For primary bibliographic entry see Field 5A. 
W89-11451 


ESTIMATES OF REGIONAL CONTRIBU- 
TIONS TO WET ACID DEPOSITION IN “a 
ERN MASSACHUSETTS DURING 
SUMMER OF 1984, 





General Motors Research Labs., Warren, MI. En- 
vironmental Science Dept. 

For primary bibliographic entry see Field 5B. 
W89-11453 


IMPORTANCE OF AGRICULTURAL WEATH- 
ER INFORMATION: A MICHIGAN SURVEY, 
Michigan State Univ., East Lansing. Dept. of En- 
tomology. 

For primary bibliographic entry see Field 7A. 
W89-11454 


TEMPORAL AND SPATIAL VARIATION IN 
THE VOLUME OF RAIN FALLING ANNUAL- 
LY IN ISRAEL. 

Agricultural Research Organization, Bet-Dagan 
(Israel). Inst. of Soils and Water. 

G. Stanhill, and C. Rapaport. 

Israel Journal of Earth Sciences IIERAK, Vol. 37, 
No. 4, p 211-221, 1988. 5 fig, 2 tab, 22 ref, append. 


Descriptors: *Weather patterns, *Israel, *Rainfall, 
*Precipitation, *Net rainfall, *Rainfall distribution, 
Spatial distribution, Temporal distribution, Hydro- 
logic data collection, Meteorological data collec- 
tions, Annual distribution, Correlation analysis. 


The volume of rain falling in Israel annually during 
the 54 years 1931-1984 and its variation in time and 
space were estimated from annual rainfall maps. 
The total annual volume averaged 7.92 cu km, 
with annual values normally and randomly distrib- 
uted. Interannual variation totals--24.4 percent-- 
was three-quarters of the value derived from meas- 
urements at individual stations with comparable 
rainfall. Two-thirds of the interannual variation 
was filtered by a 5-year running mean showing 
two long and relatively constant wetter than aver- 
age spells between 1934 and 1954 and between 
1965 and 1981, separated by a shorter but more 
pronounced dry spell from 1955 to 1964. There 
was no evidence for any significant cyclic or long- 
term trends in, or effects of, cloud seeding on the 
total annual volume of rain. The spatial distribution 
of annual rainfall was continuous, asymmetrical, 
and istent; two-thirds of the total volume fell 
on the approximately one-third of the total area 
between the 300 and 800 mm isohyets. Within each 
rainfall zone, interannual variation increased with 
the rainfall and a correlation matrix showed that in 
half of the possible cases, changes in the area of a 
given zone were significantly correlated, either 
positively or negatively, with changes in the areas 
of other zones. (Author’s abstract) 
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PRECIPITATION PATTERNS ASSOCIATED 
WITH THE HIGH INDEX PHASE OF THE 
SOUTHERN OSCILLATION. 

National Environmental Satellite, Data, and Infor- 
mation Service, Washington, DC. Climate Analy- 
sis Center. 

C. F. Ropelewski, and M.S. Halpert. 

Journal of Climate JUCLEL, Vol. 2, No. 3, p 268- 
284, March 1989. 18 fig, 2 tab, 26 ref. 


Descriptors: *Weather patterns, *Southern oscilla- 
tion, *El Nino, *Climatology, *Rainfall, *Precipi- 
tation, *Atmosphere, *Air circulation, Tropical re- 
gions, Atmospheric physics, Gulf of Mexico, Mete- 
orological data collection, Subtropic zones, Predic- 
tion. 


The relationships are examined between precipita- 
tion and the high index phase of the Southern 
Oscillation (SO) for 19 regions of the globe that 
have documented low SO index-precipitation rela- 
tionships. The study reveals that 15 of these re- 
gions also show evidence of characteristic precipi- 
tation anomalies during the high index phase of the 
SO. In each of the regions, the high SO index- 
precipitation ean show the opposite sign 
of those documented the low index phase. 
These precipitation relationships were consistent, 
holding for over 70 percent of the SO index years, 
and statistically significant. In particular, the high 
index phase of the SO is associated with enhanced 
precipitation for the monsoons of India and north- 
ern Australia as well as for the rainy seasons in 
northeastern South America and southeastern 


Africa. High SO index precipitation was found to 
be less than median in the central Pacific, Minicoy- 
Sri Lanka, eastern equatorial Africa, the Gulf of 
Mexico and northern Mexico region, and south- 
eastern South America. The seasons that showed 
high SO index-precipitation relationships were 
almost identical to the seasons associated with the 
low index in 13 of the 15 high SO index regions. 
Thus, to a first approximation, this study suggests 
that the sign of the precipitation anomaly for these 
regions is linearly related to the phase of the SO. 
Since there are 25 low index and 19 high index 
years in the 109 yr analysis period, from 1875 to 
1983, these results further suggest that, for over 40 
percent of the years, precipitation may be classified 
= we redicted on the basis of the extreme 
a ait (Author's abstract) 


IMPROVED VALUES OF 1-HOUR MS RAIN- 
FALLS FOR THE UNITED KINGDOM. 
Pe ee 7Te —— (England). 

R. May, and T. J. Hitc’ 
phere MTMGAS, Vol. 118, 
No. 1401, p 41-44, April 1989. 5 fig, 4 ref. 


Descriptors: *Rainfall, *Precipitation, *Rainfall 
distribution, *Rainfall-runoff relationshi 

rainfall, Flood peak, England, Setoonciagionl data 
collection, On-site data collections, Weather pat- 
terns. 


In 1975 the Flood Studies Report (FSR) (NERC 
1975) was published, which contains recommended 
values for the rainfall amount that has a specified 
average interval (return period) between excee- 
dances, as a function of duration and location in 
the United Kingdom. Previously existing M5 data 
sets have been enlarged with additi observa- 
tions. This has enabled improved station values of 
the exceedance rainfall amount with a 5-yr return 
period (M5 rainfall) to be calculated and values for 
additional stations to be obtained. Evidence that 
would suggest that the FSR recommendations re- 
quire amendment or improvement were sought. 
Values generated using the ‘ITED’ program, 
which are based on the FSR data and come from 
— spatially interpolated 1-hr MS rainfall for 
ied location, were compared with May- 
Hitch ('MH’) values, along with their standard 
errors calculated from the longer records from 
more stations. This comparison was made to deter- 
mine the component of MH-FSR differences aris- 
ing from the way corrections for standard error is 
applied. Results of the comparison showed that 1- 
hr MS rainfall in southeast En; (at least) has a 
more complicated structure is indicated by 
the map in the FSR and its digitized version used 
in the ITED computer Py o> The FSR map 
probably oversmooths original FSR station 
values on which it was based. The larger number 
of station values of 1-hr MS rainfall now available 
allows a more detailed map for southeast England 
to be drawn directly without the use of supplemen- 
tary data. (Friedmann-PTT) 
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OF OROGRAPHIC PRECIPI- 
TATION. 
Yale Univ., New Haven, CT. Dept. of Geology. 
R. B. Smith. 
MTMGAS, 


Meteorological Magazine Vol. 118, 
No. 1401, p 85-88, April 1989. 4 fig, 22 ref. 


Descriptors: *Rainfall, *Precipitation, *Atmos- 
pheric physics, *Cloud physics, *Crographic pre- 
cipitation, *Air circulation, Air-earth interfaces, 
Atmosphere, Rainstorms, Atmospheric water, 
Convection. 


The four basic mechanisms thought to produce 
orographic rainfall in various climate zones of the 
world are reviewed. These mechanisms include 
smooth forced ascent, the Bergeron seeder-feeder 
cloud mechanism, diurnally forced convection and 
triggered convection by forced ascent or blocking. 
Smooth forced ascent can be a primary mechanism 
of precipitation on windward slopes in the sub- 
tropical high pressure belt where the descending 
pase of the Hadley cell discourages cloud forma- 
tion, such as in the Canary Islands and coastal 


WATER CYCLE—Field 2 


cloud. Diurnally forced convection i 
daily heating of hillsides and mountain slopes, 
contributes to thunderstorm formation east of 
Rocky Mountains over the Great Plains, at 
Possible means by which terrain convec- 
tion by forced ascent include bi and up- 
stream lifting triggering deep convection, and 
blocking and different advection causing fronts to 
a irk pe , a 
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WRITTEN IN THE 
DROUGHT OF ‘88. 
J. Namias. 


Weatherwise WTHWA2, Vol. 42, No. 2, p 85-87, 
April 1989. 2 fig. 


Descriptors: *Wind, *Drought, *E] Nino, *Clima- 


The flow of upper-air prevailing 
sannaetauniiis of ames te 
sea surface temperatures, are reviewed for the 
summer of 1988 to explain the cause of the drought 
over much of the United States at that time. It is 
rina bane ie 
tor and in the Pacific in oa 

pre pat a, the et lien, eaves 


drought, which suggest that the residual effects of 
El Nino might also assist in maintaining the 
drought-prod upper-level high pressure cell 
over the plains. the reasons for the dramatic 
change in equatorial sea surface temperatures 
cannot be answered in detail, it is fairly certain that 
the direction and strength of winds along the equa- 
tor are the cause due to their extraction of heat 
ee to lessen the 
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RAINFALL VARIATION AND SOME IMPLI- 
CATIONS FOR FLOODING IN THE ALLAN 
CA SCOTLAND. 


Southern Water Authority, a (England). 
East Sussex Water and Drainage Di 
= Rowling. 


eather WTHRAL, Vol. 44, No. 4, p 146-154, 
doa 1989. 8 fig, 5 ref. 


Descriptors: *Weather patterns, *Rainfall distribu- 
i *Scotland, *Rainfall- 


, inapect, 
Floods, Hydrologic data collections, Flood 

trol, Flood damage, Tidal effects, Land use. 

The occurrence of what appears to be more fre- 
quent flooding in recent years at Bridge of Allan, 
Stirlingshire, Scotland, has aroused much local 
public interest. Records have shown flood frequen- 
cy to have increased steadily from 1820 to 1929 
and more dramatically over the past 15 years. 
1984, a flood prevention scheme, implemen i 
the late 1960s, was rr Te to 

sive property damage. The ry of rainfall 
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flooding in the Allan catchment are reviewed to 
determine the temporal changes that may have 
occurred. Rainfall-runoff relationships, rainfall 
changes, and flood changes, including frequency, 
magnitude, and seasonality, were analyzed for the 
River Allan catchment dating back to the early 
1930s. Both rainfall totals and the magnitude and 
frequency of heavy rainfall at Bridge of Allan have 
fluctuated markedly during the past 55 years. Rain- 
fall increased from the 1930s to 1950s, fell to the 
1970s, and rose again to 1985, with the first and 
third highest recorded 24-h falls occurring in 1984 
and 1985. The marked increase in total rainfall in 
the past ten years can almost totally be explained 
by the rapid rise in autumn rainfall, with the 
changes in heavy rainfall events accounting for 
those of overall totals. Flood data shows a fall in 
frequencies from 1958-71 and an increase from 
1971-85, with the greatest peaks most sensitive to 
changes in autumn and winter rainfall events. The 
investigation found no evidence that tidal effects 
and the negligible land-use changes that have taken 
place within the catchment are to blame for the 
increased flooding; rather, the flood increase is due 
to an increase in heavy rainstorm frequency (> 20 
mm). (Friedmann-PTT) 
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INCIDENT OF CLEAR AIR PRECIPITATION, 
Meteorological Service, Wellington (New Zea- 
land). 

G. W. Fisher, and A. M. Bromley. 

Weather WTHRAL, Vol. 44, No. 4, p 155-159, 
April 1989. 3 fig, 9 ref. 


Descriptors: *Precipitation, *Ice, *Atmospheric 
water, *Ice formation, Rainfall, Condensation, 
Freezing, Polar regions, Antarctica. 


Many observations have been made of the phe- 
nomenon of ‘clear air precipitation,’ particularly in 
polar regions. The term seems to be applied mainly 
to the precipitation of small ice crystals falling 
from apparently clear, cloudless skies. This occurs 
in cold climates. A case of clear air precipitation is 
reported that occurred under conditions that were 
neither very cold nor near open water that would 
normally allow homogeneous nucleation. The 
event was observed at a field site in the Windless 
Bight region on the ice shelf south of Ross Island, 
Antarctica, on the morning of 28 December 1986, 
the middle of the southern summer season. From 
horizon to horizon, there was no detectable cloud 
or haze layer. This event was unusual in that there 
were a number of features different from those in 
previously reported events: the ‘shower’ was first 
noted at 9 a.m. and lasted at least 4 hours; the ice 
crystals were large, many up to | mm across, and 
thus falling out rapidly; the temperature was not 
especially low, minus 10 to minus 14 C, at the 
surface, and warmer aloft. The event is explained 
rapid radiational cooling of saturated air in the 
lowest 400 m of the atmosphere, causing a super- 
saturated layer that began precipitating ice crystals 
directly. The event was simply a case of a very 
tenuous cloud, in which the individual icles 
were widely spaced and favored to the extent that 
they could grow by vapor deposition until large 
enough to fall out. (Friedmann-PTT) 
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RELATING POINT TO AREA AVERAGE 
RAINFALL IN SEMIARID WEST AFRICA AND 
THE IMPLICATIONS FOR RAINFALL ESTI- 
MATES DERIVED FROM SATELLITE DATA. 
Reading Univ. (England). Dept. of Meteorology. 
1. D. Flitcroft, J. R. Mildford, and G. Dugdale. 

Journal of Applied Meteorology JAMOAX, Vol. 
28, No 4, p 252-265, April 1989. 11 fig, 1 tab, 8 ref. 


Descriptors: *Africa, *Satellite technology, *Data 
interpretation, *Rainfall, *Rainfall distribution, 
*Meteorological data collection, *Semiarid cli- 
mates, Model studies, Precipitation, Arid climates, 
Estimating, Rain gages, Niger, Correlation analy- 
sis, Regression analysis, Error analysis. 


The variability of rainfall over small areas (100 sq 
km) in the West African Sahel has been investigat- 
ed using a dense network of rain gages in the 
Republic of Niger. Rainfall was as well or better 


correlated over small distances as rainfall in other 
semiarid climates. A regression model was devel- 
oped to specify the systematic correction required, 
when a rain gage measurement is used to represent 
an area average rainfall and to quantify the errors 
involved. It was found that in this particular cli- 
mate, large point measurements are not representa- 
tive of even small areas and need to be reduced by 
a factor that depends on the size of the area. 
Rainfall estimates based on satellite observations 
often use point rainfall to calibrate and validate 
estimates of area average (pixel) rainfall. Satellite 
location errors affect the correct pairing of point 
measurements and pixel estimates which, in turn, 
affect the assessment of the accuracy of rainfall 
estimates based on satellite data. Satellite measure- 
ments are area average quantities and have differ- 
ent frequency distributions to point measured 
quantities. Methods of rainfall estimation using sat- 
ellite data, which are calibrated by rain gage data, 
should use a transformation of the point rainfalls to 
compare them with the satellite data over the area 
of the pixel. When an estimate of area average 
rainfall, derived by whatever means, is validated 
by ——— the area value with a point measure- 
ment, there will be an irreducible scatter in the 


relationship. The satellite collocation errors are not 
well-defined and the distribution of collocation 
errors that is assumed changes the root-mean- 
square error of regression substantially. (Fried- 
mann-. 
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IMPACT OF SUMMER RAINFALL ON THE 
TEMPERATURE GRADIENT ALONG THE 
UNITED STATES-MEXICO BORDER, 

Arizona State Univ., Tempe. Lab. of Climatology. 
R. C. Balling. 

Journal of Applied Meteorology JAMOAX, Vol. 
28, No 4, p 304-308, April 1989. 2 fig, 3 tab, 18 ref. 
Jet Propulsion Laboratory Contract 957872. 


Descriptors: *Vegetation, *Grazing, ‘*Rainfall, 
*Precipitation, “*Air-earth interfaces, *Albedo, 
*Temperature gradient, Temperature, Mexico, Ar- 
izona, Evapotranspiration, Seasonal variation, Air 
temperature, Deserts. 


The international border running through the Son- 
oran Desert in southern Arizona and northern 
Sonora is marked by a sharp discontinuity in 
albedo and grass cover. The observed differences 
in surface properties are a result of long-term, 
severe overgrazing of the Mexican lands. Recently, 
investigators have shown the Mexican side of the 
border to have higher surface and air temperatures 
when compared to adjacent areas in the United 
States. The differences in temperatures appear to 
be more associated with differential evapotranspir- 
ation rates than with albedo changes along the 
border. The impact of summer rainfall on the 
observed seasonal and daily gradient in maximum 
temperature was examined. On a seasonal time 
scale, the temperature gradient increases with 
higher moisture levels, probably due to a vegeta- 
tive response on the United States side of the 
border; at the daily level, the gradient in maximum 
temperature decreases after a rain event as evapo- 
ration rates equalize between the countries. The 
results suggest that temperature differences be- 
tween the vegetated and overgrazed landscapes in 
arid areas are highly dependent upon the amount 
of moisture available for evapotranspiration. (Au- 
thor’s abstract) 
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SUMMER MONSOON OF 1987, 

Florida State Univ., Tallahassee. Dept. of Meteor- 
ology. 

: N Krishnamurti, H. S. Bedi, and M. 
Subramaniam. 

Journal of Climate JUCLEL, Vol. 2, No. 4, p 321- 
340, April 1989. 14 fig, 21 ref. NSF Grant NSF 
ATM 8304809, NOAA Grant NA 85 AA-H- 
CA019. 


Descriptors: *Drought, *India, *Monsoons, *Cli- 
matology, *Air-water interfaces, Radiation, Air 
circulation, Water currents, Convection, Rainfall, 
Atmosphere. 


The evolution of a number of parameters have 
been examined that are believed to be important 
for understanding the drought over India during 
the summer of 1987. The list of parameters in- 
cludes monthly means or anomalies of the follow- 
ing fields: sea surface temperature, divergent circu- 
lations, outgoing longwave radiation, streamfunc- 
tion of the lower and upper troposphere, and 
monthly precipitation (expressed as a percentage 
departure from a long-term mean). The El Nino 
related warm sea surface temperature anomaly and 
a weaker warm sea surface temperature anomaly 
over th equatorial Indian Ocean provide sustained 
convection, as reflected by the negative values of 
the outgoing longwave radiation. With the season- 
al heating, a pronounced planetary-scale divergent 
circulation evolved with a center along the west- 
ern Pacific Ocean. The monsoonal divergent circu- 
lation merged with that related to the El Nino, 
maintaining most of the heavy rainfall activity 
between the equatorial Pacific Ocean and east 
Asia. Persistent convective activity continued 
south of India during the entire monsoon season. 
Strong Hadley type overturnings with rising mo- 
tions over these warm SST anomaly regions and 
descent roughly near 20 degrees to 25 degrees S 
was evident as early as April 1987. The subtropical 
high pressure areas near 20 degrees to 25 degrees S 
showed stronger than normal circulations. This 
was revealed by the presence of a counterclock- 
wise streamfunction anomaly at 850 mb during 
April 1987. With the seasonal heating, this anoma- 
ly moved northwards and was located over the 
Arabian Sea and India. This countermonsoon cir- 
culation anomaly at the low levels was associated 
with a weaker than normal Somali jet and Arabian 
Sea circulation throughout this summer. The mon- 
soon remained active along northeast India, Ban- 
gladesh, northern Indochina, and central China 
during the summer monsoon season. This was re- 
lated to the eastward shift of the divergent circula- 
tion. An eastward shift of the upper tropospheric 
anticylcone belt near 25 degrees to 30 degrees N 
resulted in the continued presence of a westerly 
wind anomaly north of India. The westerly winds 
brought in very dry air over the tropical upper 
troposphere, and this seemed to have a major role 
in inhibiting organized deep convection over most 
of the Indian subcontinent. (Author’s abstract) 
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LARGE-SCALE PRECIPITATION AND OUT- 
GOING LONGWAVE RADIATION FROM 
INSAT-1B DURING THE 1986 SOUTHWEST 
MONSOON SEASON. 

National Environmental Satellite, Data, and Infor- 
mation Service, Washington, DC. Climate Analy- 
sis Center. 

P. A. Arkin, A. V. R. Krishna Rao, and R. R. 
Kelkar. 

Journal of Climate JUCLEL, Vol. 2, No. 6, p 619- 
628, June 1989. 5 fig, 1 tab, 17 ref. 


Descriptors: *Satellite technology, *Monsoons, 
*Climatology, *Meteorological data collection, 
*Precipitation, *Radiation, Rainfall, India, Indone- 
sia, Satellites, Orographic precipitation. 


Areally averaged precipitation and broadband out- 
going longwave radiation (OLR) have been esti- 
mated from infrared window channel observations 
from INSAT-1B, the Indian geostationary satellite, 
for the period June-September 1986. The estima- 
tion techniques used were identical with those 
contained in previously published work using 
GOES (for precipitation) and NOAA (for OLR) 
satellite data. The fields of estimated monthly 
mean precipitation and OLR are quite similar, with 
regions of low flux corresponding to areas of 
heavy precipitation. Two bands of heavy rainfall 
were found, one near the equator, possibly associ- 
ated with the ITCZ, and another extending north- 
westward from Indonesia ewe the Bay of 
Bengal and over India. This latter feature exhibited 
a pronounced southeastward retreat during the 
course of the season. The rainfall estimates were 
reasonably consistent in both distribution and mag- 
nitude over India with climatological mean fields 
derived from rain gauge measurements. The OLR 
is similar in distribution but is about 5-10 W /sq m 
less in magnitude over land than that derived from 





observations from NOAA polar-orbiting satellites. 
Comparisons between weekly estimated rainfall 
and station rainfall observations show that the 
quantitative relationships between cloudiness and 
rainfall found in previous work are confirmed over 
most of India. An area along the west coast, where 
orographic rainfall is important, exhibits much 
higher correlations when a cloud top temperature 
of 265 or 270 K is used as the upper threshold for 
precipitation instead of 235 K. (Author’s abstract) 
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PERIODIC VARIATIONS IN EXTREME 
— RAINFALLS IN THE UNITED KING- 
M. 


Meteorological ee Bracknell (England). 
B. R. May, and T. J. Hitch. 

The Meteorological Magazine MTMGAS, Vol. 
118, No. 1400, p 45-50, March 1989. 6 fig, 6 ref. 


Descriptors: *Precipitation, *Rainfall, *Rain- 
storms, *Cloudbursts, *Rainfall intensity, *Rain- 
fall-runoff relationships, Flood control, Flood fre- 
quency, England, Urban runoff. 


The behavior of annual maximum 1-h rainfalls 
were observed at many locations in the United 
Kingdom during the period 1881-1986. These rain- 
fall frequencies of occurrence over a long period 
were compared against the frequencies recom- 
mended in the Flood Studies Report, Volume II, 
1975, which were based on observations over a 
shorter period, 1951-1970. It was found that annual 
maximum 1-h duration rainfalls observed during 
the interval 1881-1986 over the whole of the U.K. 
appear to have four main components, approxi- 
mately sine wave in shape, with periods of about 7, 
11, 20 and 50 years and mean amplitudes of 7, 10, 
5, and 7 percent. The two longer period compo- 
nents have decreased considerably in size since 
about 1935 and are now nearly undetectable; how- 
ever, two shorter period components have de- 
creased in size only slightly. The maxima of the 
shorter, 1l-yr period wave have repeated strongly 
throughout the interval covered by the observa- 
tions, and are closely synchronized with the 
maxima of the solar activity cycle. These observa- 
tions are of practical relevance because large 1-hr 
rainfalls are important in causing flood events in 
some urban catchments with a response time of 
about this duration and have an impact on the 
design of flood control structures and the risk of 
their failure. (Friedmann-PTT) 

W89-11583 


BACKGROUND TRENDS OF PH OF PRECiPI- 
TATION OVER INDIA. 

Meteorological Office, Poona (India). 

G. S. Varma. 

Atmospheric Environment ATENBP, Vol. 23, No. 
4, p 747-751, April 1989. 6 fig, 2 tab, 18 ref. 


Descriptors: *Chemistry of precipitation, *Acid 
rain, *Hydrogen ion concentration, *India, Air 
pollution, Monitoring, Aerosols, Calcium, Magne- 
sium, Sodium, Potassium, Baseline studies. 


Background trends of rainwater pH have been 
examined at ten Indian Background Air Pollution 
Monitoring stations for the period 1974-1984. The 
highest frequency of pH was observed in the range 
6.5-7.0. The 621 pH values recorded were all lying 
between 5.18 and 9.00. At most of the stations the 
PH trend is decreasing towards the acid range. The 
overall probability of occurrence of acid rain was 
found to be about 2% (pH < 5.6). Very high pH 
values have also been observed at some stations, 
especially at Jodhpur, Allahabad and Srinagar, due 
to incursions of soil particles rich in Ca(2+), 
Mg(2+), Na(+), and K(+) ions. The soil-derived 
aerosols from the Rajasthan desert are mainly re- 
sponsible for high pH values in northwest India. In 
a clean dust free environment the pH values of 
precipitation do not differ much and are in the 
range of 6.7-6.8. (Author’s abstract) 
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LONG-TERM EFFECTS OF POLLUTANTS ON 
PH OF RAIN WATER IN NORTH INDIA. 
Indian Inst. of Tropical Meteorology, Poona. 


For primary bibliographic entry see Field 5B. 
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ANALYSIS OF ALDEHYDES IN CLOUD--AND 
FOGWATER SAMPLES BY HPLC WITH A 
POSTCOLUMN REACTION DETECTOR. 

California Inst. of Tech., Pasadena. W.M. Keck 
Engineering Lab. of Hydraulics and Water Re- 


sources. 
For primary bibliographic entry see Field 5A. 
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RAINDROP CHARACTERISTICS IN THE 
HUMID TROPICS. 


Tbadan Univ. (Nigeria). Dept. of Agricultural En- 


ental 
JEVMAW, Vol. 28, No. Vy p 227-233, Mabel 1989 1989, 
4 fig, 13 ref. 


Descriptors: *Rain, *Tropical regions, *Nigeria, 
*Drop size, *Humid climates, Rainfall intensity, 
—- energy, Universal Soil Loss Equation, Par- 
ticle size. 


Raindrop characteristics in the humid tropics were 
studied in Ibadan, southwestern Nigeria, using the 
flour pellet method. Results show drop sizes rang- 
ing from a minimum of 0.09 mm to a maximum of 
5.46 mm in diameter. Drop sizes from 2.0-3.5 mm 
diameter were predominant in most rainfall events. 
Median drop sizes (D50) increased with increasing 
rainfall intensities up to about 110 mm per hour, 
then decreased as intensities es to about 180 
mm per hour. Thereafter, median drop sizes in- 
creased again, thus indicating a cyclic relationship. 
There is no correlation between median size 
and maximum intensity calculated at 5, 10,15, 30, 
and 45 minute intervals. The maximum intensity 
during the study period was 235 mm per hour. The 
kinetic energy-intensity relationship follows the 
same trend as the drop size-intensity relationship. 
The maximum energy load recorded during the 
study was much higher than energy loads 

for temperate storms. Even at lower intensities, the 
rainfall kinetic energy values in this study were 
found to be higher than those used currently in the 
Universal Soil Loss Equation. Because humid trop- 
ical storms are characterized by large drop sizes 
and high intensities, their kinetic energy and inten- 
sity relationship is much higher than that used in 
the Universal Soil Loss Equation. (Author’s ab- 


stract) 
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STOCHASTI CLUSTER MODEL FOR 
HOURLY PRECIPITATION DATA, 

Oregon State Univ., Corvallis. Dept. of Agricul- 
tural Engineering. 

J. D. Istok, and L. 

Journal of Hydrology JHYDA7, Vol. 106, No. 3/ 
4, p 257-285, April 20 1989. 11 fig, 6 tab, 23 ref. 


Descriptors: *Meteorology, *Statistical methods, 
*Stochastic models, *Model studies, *R: 

analysis, *Precipitation, *Rainfall intensity, Mete- 
orological data collection, Poisson ratio, Monte 
Carlo method, Climatology, Correlation analysis. 


A stochastic model of hourly precipitation was 
developed that preserves the pattern of occurrence 
of precipitation events throughout the year as well 
as several characteristics of the duration, amount, 
and intensity of precipitation within events. In the 
developed model, the pattern of occurrence of 
precipitation events is described by a Poisson clus- 
ter process. The duration of events and the time 
between events within clusters are described with 
identical Logarithmic Negative Mixture distribu- 
tions. The hourly precipitation amounts within 
events are described with a nonstati , first- 
order autoregression model. The results of Monte 
Carlo simulations for Salem and Pendleton, 
Oregon (stations from very different climatic re- 
gimes) showed that the model accurately repro- 
duces the seasonal pattern of event occurrence and 
the marginal and conditional distributions of the 
magnitude, duration, and intensity of ipitation 
during events. Autocorrelation functions for the 
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historical and simulated data were also similar. 
(Author’s abstract) 
W89-11680 


ANALYSIS OF A SURFACE FRONT DURING 
THE EARLY SUMMER RAINY SEASON OVER 
TAIWAN. 

Hawaii Univ., Honolulu. Dept. of Meteorology. 
Y. Chen, Y. Zhang, and N. B. Hui. 

Monthly Weather Review MRWEAB, Vol. 117, 
No. 5, p 909-931, May 1989. 21 fig, 23 ref. 


Descriptors: *Meteorology, *Weather, *Weather 
patterns, *Rainfall, *Taiwan, Precipitation, Cloud 
cover, Case ies, Air circulation, Air-earth 
interfaces, Atmosphere, Heat transfer. 


A case study of a relatively dry front during 
TAMEX IOP-4 is presented. At 0000 UTC 27 
May, the broad cloud band extended from the 
China plain and southern Japan to east of 150 
ag och E, along and north of the surface front. 
front possesses appreciable baroclinicity. As 

b midtropospheric trough moved eastward, the 
surface front advanced southeastward and eventu- 
ally separated from the quasi-stationary cloud 
band. The depth of the cold air decreased as it 
penetrated to the subtropics. In the vicinity of 
Taiwan, the frontal surface was shallow with a 
depth of about 1 km. The convection occurred in 
two different regimes: the large-scale cloud band 
associated with the eastward-moving trough, and 
cumuli along the surface front. As the surface front 
approached Taiwan, the southwest flow started to 
increase, and a mesolow formed over the south- 
eastern coast due to the interaction between the 
southwest flow and the mountainous topography. 
The air moved over the mountains and descended 
adiabatically. During the frontal passage, the meso- 
low deepened as the approaching front from the 
north also became a flow barrier. After the frontal 
passage, the mesolow was filled by the advancing 
cold air. As the mesolow in southeastern Taiwan 
filled, a new mesolow formed over the southwest- 
ern plain. The surface front and isobars were dis- 
torted during the frontal passage as the shallow 
cold air moved around the topography. The rela- 
tively low pressure over the southwestern plain 
— hydrostatically from the cold air behind 
the front not reaching the southwestern plain, 
while surrounding areas ex! rising pres- 
sure with the arrival of the cold air. (Author’s 


abstract) 
W89-11685 


FURTHER FGGE FORECASTS FOR AMAZON 
BASIN RAINFALL. 

Universidade Federal do Rio de Janeiro (Brazil). 
Dept. of Meteorology. 

J. Paegle, L. Buja, and R. E. Dickinson. 

Monthly Weather Review MRWEAB, Vol. 117, 
No. 5, p 1093-1102, May 1989. 7 fig, 15 ref. NSF 
Grants INT 8602690 and ATM 8611952; Universi- 
z _< Utah Grant CNPq. Process n 40.2595/86 in 


Descriptors: *River basins, *Meteorology, *Rain- 
fall, *Amazon River, *Weather forecasting, 
Weather patterns, Air circulation, Tropical re- 
gions, inedeae cycle, Atmosphere, Air-water 
interfaces, Heat transfer, Precipitation, Rain for- 
ests. 


A series of experiments using real-data general 
circulation model integrations was performed to 
study the impact of remote tropical Pacific heating 
modifications upon the rainfall over the Amazon 
Basin. In one set of experiments, a heating term is 
added to the thermodynamic equation in the west- 
ern tropical Pacific ocean, and in the second set, 
the sea surface temperatures are cooled in the 
eastern Pacific Ocean. The rainfall of northern 
sections of South America decreases in the first set 
of experiments and increases in the second set of 
experiments. Examination of the circulation 
changes for the second set of experiments suggests 
that the remote links occur through equatorially 

trapped flow modifications, perhaps related to the 
east-west Walker cells, rather than through midla- 
titude teleconnections via Hadley cells. The time 
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evolution of these patterns suggest them to be 
clearly relevant for medium range weather predic- 
tion in the tropics. (Author’s abstract) 

W89-11686 


TREE RING ANALYSIS OF SURPLUS AND 
DEFICIT RUNOFF IN THE WHITE RIVER, 
ARKANSAS. 

Arkansas Univ., Fayetteville. Dept. of Soate- 
ad gym bibliographic entry see Field 2E. 


EXTREME PRECIPITATION EVENTS GENER- 
ATED BY PERIODIC PROCESSES. 

Florida Univ., Gainesville. Dept. of Statistics. 

R. Ballerini, and P. Waylen. 

Water Resources Research WRERAO, Vol. 25, 
No. 6, p 1403-1411, June 1989. 16 fig, 29 ref. 


Descriptors: *Meteorology, *Florida, *Rainfall, 
*Statistics, *Hydrologic models, *Probable maxi- 
mum precipitation, Maximum daily precipitation, 
Mode nliee, Simulation, Time series analysis, 
Frequency distribution. 


A procedure for the estimation of large quantile 
daily precipitation totals draws on the statistical 
properties of extremes generated by processes with 
— variances. Forty-one years of records at 

lomestead, Florida, are used to calibrate the 
model and are incorporated into the simulation 
procedure that compares the proposed technique 
to standard methods of analyzing annual series. 
Results indicate that the procedure yields reasona- 
ble estimates of large quantile precipitation and 
performs as reliably, or more so, than the standard 
techniques. The empirical maximum daily precipi- 
tation totals at 12 sites in Florida were compared 
with the asymptotic distribution of maximum daily 

recipitation generated by the new procedure. 
Each of the sites had more than 40 yr of records. 
The asymptotic distribution consistently underesti- 
mates the quantile by 25-50 mm, but the shapes of 
distributions are subparallel. The physical and the- 
oretical bases of the procedure were maintained 
throughout the study. (Author’s abstract) 
W89-11779 


CONDITIONING STOCHASTIC DAILY PRE- 
CIPITATION MODELS ON TOTAL MONTHLY 
PRECIPITATION. 

Cornell Univ., Ithaca, NY. Dept. of Agronomy. 
D. S. Wilks. 

Water Resources Research WRERAO, Vol. 25, 
No. 6, p 1429-1439, June 1989. 8 fig, 2 tab, 31 ref, 
append. USDA Hatch Project 430. 


Descriptors: *Meteorology, *North America, *Hy- 
drologic models, *Precipitation, *Hydrologic data 
collections, Model studies, Mathematical models, 
Sampling, Climates, Palmer Moisture Anomaly, 
Palmer Hydrological Drought Index, Stochastic 
process. 


Chain-dependent stochastic daily precipitation 
models were fit to dry, near-normal, and wet sub- 
sets of monthly total precipitation data, using cate- 
gory definitions consistent with the 30-day fore- 
casts issued by the Climate Analysis Center of the 
National Oceanic and Atmospheric Administra- 
tion. The resulting models were compared to those 
derived unconditionally from entire records. For 
the 10 selected North American stations investigat- 
ed, the unconditional models produced distribu- 
tions of total monthly precipitation having too few 
dry and wet months compared to observations, 
whereas appropriate probability mixtures of the 
three conditional models can reproduce accurately 
the climatological distributions of total monthly 
precipitation. Application of the conditional pre- 
cipitation models to generation of daily data con- 
sistent with certain longer-term aspects of the ob- 
servations is illustrated by simulation of the Palmer 
Moisture Anomaly (Z) Index and the Palmer Hy- 
— — Index. (Author’s abstract) 


DROUGHT INDICATED IN CARBON-13/ 
CARBON-12 RATIOS OF SOUTHWESTERN 
TREE RINGS. 


Wisconsin Univ.-Parkside, Kenosha. Dept. of Ge- 
ology. 

For primary bibliographic entry see Field 7B. 
W89-11796 


NUTRIENT CONTENT OF BULK PRECIPITA- 
TION IN SOUTH-CENTRAL JAVA, INDONE- 
SIA. 

Vrije Univ., Amsterdam (Netherlands). Dept. of 
Hydrogeology and Geographical Hydrology. 

For primary bibliographic entry see Field 21. 
W89-11820 


OBJECTIVES ASSESSMENT OF 1984-85 VAS 
PRODUCTS AS INDICES OF THUNDER- 
STORM AND SEVERE LOCAL STORM PO- 
TENTIAL. 


National Weather Service, Silver Spring, MD. 
Techniques Development Lab. 

D. H. Kitzmiller, and W. E. McGovern. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB89-107668. 
Price codes: AQ3 in paper copy, A0O1 in microfiche. 
NOAA Technical Memorandum NWS TDL 78, 
March 1988. 38p, 20 fig, 3 tab, 34 ref. 


Descriptors: *Radiometry, *Weather forecasting, 
*Measuring instruments, *Thunderstorms, 
*Storms, *Atmospheric physics, Radiosondes, 
Mathematical models, Forecasting, Prediction, 
Correlation analysis, Infrared imagery, Perform- 
ance evaluation. 


Objective experiments have been carried out to 
determine which Visible and Infrared Spin Scan 
Radiometer Atmosphere Sounder (VAS)-derived 
moisture and stability indices contain the greatest 
amount of predictive information with respect to 
thunderstorm and severe local storm events. In 
these experiments, stability and moisture param- 
eters derived from 1700 GMT VAS retrievals 
were compared and correlated to storm observa- 
tions during the subsequent 2000-0000 GMT 
period. The amount of predictive information in 
these indices was also compared to that possessed 
by indices derived from VAS retrievals taken earli- 
er in the day, and from concurrently-available 
radiosondes and numerical model forecasts. The 
correlation in the form of the computed informa- 
tion ratio (I sub c) was used as a measure of 
predictive power in these experiments. It was 
found that precipitable water and modified ver- 
sions of the classic K index which included the 
latest surface data have the highest values of I sub 
c for general thunderstorm occurrence. It was also 
found that updating of stability measurements leads 
to modest increases in predictive information. 
(Lantz-PTT) 

W89-12078 


WINTER CLOUD SEEDING POTENTIAL ON 
THE MOGOLLON RIM. 

Bureau of Reclamation, Denver, CO. Div. of Re- 
search and Lab. Services. 


For primary bibliographic entry see Field 3B. 
W89-12090 


HEAVY SNOWFALL IN NORTHWEST WYO- 
MING. 


National Weather Service Forecast Office, Chey- 
enne, WY. 

For primary bibliographic entry see Field 2C. 
W89-12107 


2C. Snow, Ice, and Frost 


HYDROGEOLOGIC FACIES MODELS TO DE- 
LINEATE LARGE-SCALE SPATIAL TRENDS 
IN GLACIAL AND GLACIOFLUVIAL SEDI- 


MENTS. 

Wisconsin Univ.-Madison. Dept. of Geology and 
Geophysics. 

For primary bibliographic entry see Field 2J. 
W89-11302 


CHEMICAL CHARACTERISTICS AND SUS- 
PENDED SEDIMENT LOAD OF 


MELTWATERS FROM A HIMALAYAN GLA- 
CIER IN INDIA. 

Jawaharlal Nehru Univ., New Delhi (India). 
School of Environmental Sciences. 

For primary bibliographic entry see Field 2K. 
W89-11376 


INCIDENT OF CLEAR AIR PRECIPITATION, 
— Service, Wellington (New Zea- 
and). 

For primary bibliographic entry see Field 2B. 
W89-11567 


EVIDENCE OF ATMOSPHERIC TRANSPORT 
AND DEPOSITION OF ORGANOCHLORINE 
PESTICIDES AND POLYCHLORINATED BI- 
PHENYLS IN CANADIAN ARCTIC SNOW. 
Environmental Protection Service, Regina (Sas- 
katchewan). Water Quality Branch. 

For primary bibliographic entry see Field 5B. 
W89-11620 


EFFECT OF SNOWMELT ON THE HYDRO- 
GEN ISOTOPE RATIOS OF CREEK DIS- 
= IN SURPRISE VALLEY, CALIFOR- 
California Univ., Davis. Dept. of Geology. 

N. L. Ingraham, and B. E. Taylor. 

Journal of Hydrology JHYDA7, Vol. 106, No. 3/ 
4, p 233-244, April 20 1989. 8 fig, 1 tab, 18 ref. 


Descriptors: *Tracers, *Isotopic tracers, *Surface- 

undwater relations, *Hydrogen isotopes, *Cali- 
‘ornia, *Water chemistry, *Rainfall-runoff relation- 
ships, *Snowmelt, lg studies, Snow, Stream 
discharge, Sampling, emical analysis, Water 
analysis, Streams, Hydrogen. 


Snow and creek samples were collected in Surprise 
Valley, California, to determine the effect of pre- 
cipitation and snowmelt on the stable isotopic com- 
position of creek discharge. The hydrogen isotope 
ratios of ten snow cores collected in late April 
1983 displayed differences of up to 17 ppt, and 
averaged about minus 110 ppt. Sampling of four 
creeks was performed monthly, commencing two 
weeks after the snow cores were taken, and con- 
tinuing for eight months. The creek samples 
showed remarkable consistency and similarity in 
their hydrogen isotope ratios, which averaged 
minus 104 ppt. Total differences of only 8 ppt were 
observed between all creek samples collected, and 
variation within any one creek was less than 5 ppt. 
The consistency of the hydrogen isotope ratios of 
the creek samples is attributed to the dominance of 
groundwater in the creek discharge. Variations are 
shown to be directly related to the influx of 
meltwater during peak spring flows or rain events. 
(Author’s abstract) 

W89-11677 


FRAMEWORK FOR CONTROL OF DYNAMIC 
ICE BREAKUP BY RIVER REGULATION. 

Cold Regions Research and Engineering Lab., 
Hanover, NH. 

For primary bibliographic entry see Field 4A. 
W89-11699 


HEAVY SNOWFALL IN NORTHWEST WYO- 
MING. 


National Weather Service Forecast Office, Chey- 
enne, WY. 

M. S. Weiland. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB89-109524. 
Price codes: A03 in paper copy, AOI in microfiche. 
NOAA Technical Memorandum NWS CR-91, 
September 1988. 31p, 24 fig, 2 ref. 


Descriptors: *Snow, *Snow accumulation, *Mete- 
orological data collection, *Wyoming, Meteorol- 
ogy, Climatology, Wind, Temperature, Orogra- 
phic precipitation. 


Heavy snowfall in the northwest part of Wyoming 
is a significant part of annual precipitation. A cli- 
matology of heavy snow events for northwest 





Wyoming is given. Results indicate that the orien- 
tation of the flow aloft to the mountains is very 
important. In heavy snow situations winds at or 
above 700 millibar (mb) blow perpendicular to the 
mountains at speeds of 30 knots or greater. Tem- 
typically range from -6 to -8 C at 700 mb, 
and -26 to -28 C at 500 mb. Saturated vertical 
ascent due to orographic lift was also noted in 
most cases. (Author’s abstract) 
W89-12107 


GLACIATED COASTS. 

Boston Univ., MA. Dept. of Geology. 

For primary bibliographic entry see Field 2J. 
W89-12118 


GEOMORPHOLOGY OF A TECTONICALLY 
ACTIVE, GLACIATED COAST, SOUTH-CEN- 
TRAL ALASKA, 


Maryland Univ., Cambridge. Horn Point Environ- 
mental Labs. 

For primary bibliographic entry see Field 8E. 
W89-12119 


2D. Evaporation and Transpiration 


VERIFIABLE EVAPORATION MODELING 
ON THE LAURENTIAN GREAT LAKES. 
National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environmental 
Research Lab. 

T. E. Croley. 

Water Resources Research WRERAO, Vol. 25, 
No. 5, p 781-792, May 1989. 2 fig, 3 tab, 28 ref. 


Descriptors: *Hydrolo cycle, *Great Lakes, 
*Hydrologic models, *Evaporation, *Lake evapo- 
ration, *Heat boron Heat budget, Energy, Water 

temperature, Lakes, Surface water, Model studies, 
— analysis, Calibrations, Water tempera- 


Water or energy balance estimates of Great Lakes 
evaporation require storage change data, not avail- 
able in simulations or forecasts, and errors in the 
components of the balances are summed in the 
residual, giving large estimation errors. Neither 
these balance estimates nor evaporation models, 
which use the aerodynamic equation with mass 
transfer coefficients can be verified, since inde- 
pendent estimates of evaporation are not available 
with sufficient accuracy. However, water surface 
temperatures can be used to verify energy budgets. 
The mass transfer coefficient research is combined 
with lumped concepts of classical energy conser- 
vation and a new su; ition heat storage model 
to provide continuous simulation capability of both 
water surface temperatures and lake evaporation 
for use in outlooks and forecasts of lake levels. The 
model is calibrated with surface temperatures for 
four of the Great Lakes and Lake St. Clair. This 
heat storage model is a superposition model where 
the latest heat additions to the lake are first re- 
moved. The model, when used with contemporary 
treatments of evaporation and heat exchange, ap- 
pears to do a good job of replicating average areal 
surface temperatures and heat fluxes on the deep 
lakes. Correlations between model and remotely 
observed average areal surface temperatures are 
0.97-0.99 during the calibration period of 1979- 
1985 and range from 0.93 to 0.98 during a verifica- 
tion period of 1966-1978. The corresponding root- 

mean-square errors are 1.2-1.5 C for the calibra- 
tions and 1.3-1.6 C for the verification periods. 
These errors compared favorably with reported 
accuracies for reduction of remotely sensed data. 


(Friedmann- 
W89-11249 


ATMOSPHERIC EVAPORATIVE DEMAND 
AND EVAPORATION COEFFICIENT CON- 


Orange Free State Univ., Bloemfontein (South 
Africa). Dept. of a eee ig 

J. M. de Jager, and W. H. van 

Water SA WASADYV, Vol. o 2, p 103-110, 
April 1989. 31 ref. 


Descriptors: *Evaporation, *Ev: rate, 
*Evapotranspiration, *Model studies, = oll re- 
quirements, Hydrologic models, Atmospheric 
evaporative demand, Water vapor, Vegetation, 
Soil water, Energy, Soil-water-plant relationships, 
Vegetation effects, Lysimeters. 


An improved, generally applicable, and fundamen- 
tal ition of the upper limit to the rate of 
evaporation created by atmospheric driving forces 
is needed. The relevant driving forces are radi- 
ation, wind, and atmosphere temperature and hu- 
midity. Four differcnt conceptualizations of upper 
limit evaporation from vegetated surfaces are daily 
reference plant evaporation (E sub o), basal plant 
evaporation (E sub vm), maximum total evapora- 
tion (E sub m), and potential total evaporation ion (E 
sub p). Each of these represents a special case of 
the upper limit of water loss rate from a natural 
surface. Evaporation from a vegetated surface 
must be considered in terms of two components: 
soil evaporation img canopy ; transpiration. The 
crop consists of two two corresponding 
coefficients, which must be separately determined. 
To regularize upper limit evaporation from natura 
vegetation, the concept ‘a heric 
demand’ (AED) was defined. AED is defined 
as the water vapor transfer to the atmosphere 
required to sustain the energy balance of a given 
vegetative surface, in its present growth stage, 
when the water status of its root zone permits 
unhindered plant ——— and the water status 
aah Aa mle soil equals its current value. 
ition both acknowledges the —— 
influence of the atmospheric conditions and basi- 
cally accounts for crop type, crop growth stage, 
and soil surface water content. Inclusion of the 
phrases ‘sustain the energy balance of a given 
vegetative surface in its present growth stage’ and 
‘water status of the top 150 mm of soil equals its 
current value’ make the AED completely general 
and applicable in all possible situations. Further- 
more, it covers all the special cases represented by 
E sub o, E sub vm, E sub m, and E sub p. Its main 
advantage lies in it its precise quantification of the 
true water requirement for irrigated crops in given 
climates. For practical irrigation scheduling and 
hydrological and crop growth modeling, AED 
represents a. ie bg consum by a 
cropped surface that not oe yield 
losses due to water deficiency. can be evalu- 
ated in two ways: (1) direct measurement by lysim- 
eter, which is expensive, but well understood, and 
(2) estimation of the special case of AED called E 
sub 0, followed by multiplication of this value by 
I crop ooalllelen it. (Rochester-PTT) 
-117: 


ADDITION OF A CLIMATE VARIABLE TO 


(Lee) and ‘Associates, Inc., Santa Fe, NM. 
For primary bibliographic entry see Field 3D. 
W89-11750 


2E. Streamflow and Runoff 


MEASURING DROUGHT IMPACTS: THE IL- 
LINOIS CASE. 

Illinois State Water Survey Div., Champaign. Cli- 
matology and Meteorology 

S. A. Changnon, and W. E. Easterling. 

Water Resources Bulletin WARBAQ, Vol. 25, No. 
1, p 27-42, February 1989. 5 fig, 5 tab, 13 ref. NSF 
grant ATM-8413043, NOAA grant COMM 
NA8711-D-CP119. 


Descriptors: *Surface water availability, 
*Drought, *Streamflow, ‘*Reservoirs, *Wells, 
*Groundwater availability, *Water supply, Social 
impact, Economic impact. 


Drought is an interaction between physical proc- 
esses and human activities. This study quantified 
the impacts of precipitation deficiencies on stream- 
flow, reservoirs, and shallow groundwater sup- 
plies. An in-depth analysis of newspaper accounts 
of droughts between paired cities, one in drought 
and one not in drought, were used to measure the 
differences in the types of drought impacts, and in 
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the time of onset of impacts as related to dev 
deficiencies. 


W89-11158 


STORM RUNOFF pee pa re OF 
GRAZED WATERSHEDS EASTERN 
OREGON. 


National Forest, Park Falls, WI. 


ee. 5. Cee, 
i 


ater Resources Bulletin WARBAQ, Vol. 25, No. 
[ ‘> 87-100, February 1989. 2 fig, 12 tab, 32 ref. 


a *Rainfall-runoff relationships, *Forest 
oy La 
ing, management, Hy- 
drographs, Oregon. 


Rainfall and runoff data from 485 storms during 
the summers of 1979-84 were evaluated to charac- 
terize storm runoff volumes (SF) and peak flows 
(QP) for 13 small watersheds in the Blue Moun- 
ee nee See 


. Median SF and QP were 0.0014 in 

ively, for all storms. Total 

storm rainfall and initial flow (QI) were 

important stepwise regression variables in account- 

ing for the variation in SF and peak flow above 

initial flow (QPI); 30-min andin rainfall intensities 
and rainfall duration 


oes in meadow, and 
cat SF and QP did ot air 


pi ney i map but significant ¢ differences were 

ie eee Se ee, eee 
Q I to PPT and QL. As PPT and QI increased, SF 
and QPI from larch- fir watersheds in- 
creased at a slower rate they did from the 
other watersheds. Four levels of grazing intensity 
had no effect on storm runoff. (Author’s abstract) 
W89-11164 


SIMULATION OF THE EFFECTS OF URBAN- 
IZATION ON BASIN STREAMFLOW. 
Canada Centre for Inland Waters, Burlington (On- 


tario). 
For primary bibliographic entry see Field 4C. 
W89-11167 


COMPARISON OF METHODS FOR ESTIMAT- 
ING FLOOD MAGNITUDES ON SMALL 
STREAMS IN GEORGIA. 

penance Survey, Doraville, GA. Water Re- 
sources Di 

G. W. Semneid M. Price. 

Water Resources Bulletin WARBAQ, Vol. 25, No. 
1, p 149-154, February 1989. 1 fig, 4 tab, 8 ref. 


Descriptors: *Flood data, *Flood frequency, 
*Rainfall-runoff relationships, *Streams, Compari- 
son studies, *Model studies, Simulation, Georgia, 
Statistical analysis. 


The U.S. Geological Survey has collected flood 
data for small, natural streams at many sites 


using ds: (1 
Pearson Type III analysis), (2) rainfall- 
model, (3) regional regression equations, and (4) 
map-model combination. The results of the last 
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three methods were compared to the analyses of 
the observed data in order to quantify the differ- 
ences in the methods and determine if the differ- 
ences are statistically significant. Comparison of 
regression-estimates with observed discharges for 
sites having 20 years (1966-1985) and 10 years 
(1976-1985) of record at different sites of annual 
peak record indicate that the regression-estimates 
are not significantly different from the observed 
data. Comparison of rainfall-runoff model simulat- 
ed estimates with observed discharges for sites 
having 10 years and 20 years of annual peak record 
indicated that the model-simulated estimates are 
significantly and not significantly different, respec- 
tively. The biasedness is probably due to a ‘loss of 
variance’ in the averaging procedures used within 
the model and the short length of record as indicat- 
ed in the 10 and 20 years of record. The compari- 
son of map-model simulated estimates with ob- 
served discharges for sites having 20 years of 
annual-peak runoff indicate that the simulated esti- 
mates are not significantly different. Comparison of 
‘improved’ map-model simulated estimates with 
observed discharges for sites having 20 years of 
annual-peak a data indicate that the simulated 
estimates are different. The average adjustment 
factor suggested by Lichty and Liscum to calcu- 
late the ‘improved’ map-model overestimates in 
Georgia by an average of 20% for three recur- 
rence intervals analyzed. (Author’s abstract) 
W89-11170 


MODELS OF DAM-BREAK FLOW IN R-T 
SPACE. 

University of Strathclyde, Glasgow (Scotland). 
Dept. of Civil Engineering. 

For primary bibliographic entry see Field 8B. 
W89-11207 


VELOCITY DISTRIBUTION IN OPEN CHAN- 
NEL FLOW. 

Pittsburgh Univ., PA. Dept. of Civil Engineering. 
For primary bibliographic entry see Field 8B. 
W89-11208 


-- - ?—rccaaee FLOW IN CHANNEL JUNC- 
TION: 

Ecole iia Federale de Lausanne (Swit- 
zerland). Dept. de Genie Civil. 

For primary bibliographic entry see Field 8B. 
W89-11209 


ee TS IN SIDE-CHANNEL SPILL- 
AYS. 

Ecole Polytechnique Federale de Lausanne (Swit- 
zerland). Dept. de Genie Civil. 

For primary bibliographic entry see Field 8B. 
W89-11210 


HYDRAULIC JUMP IN U-SHAPED CHAN- 
NEL. 

Ecole Polytechnique Federale de Lausanne (Swit- 
zerland). Dept. de Genie Civil. 

For primary bibliographic entry see Field 8B. 
W89-11213 


RANDOM SPATIAL NETWORK MODEL 
BASED ON ELEMENTARY POSTULATES, 
Geological Survey, Lakewood, CO. 
M. R. Karlinger, and B. M. Troutman. 
Water Resources Research WRERAO, Vol. 25, 
No. 5, p 793-798, May 1989. 1 fig, 5 tab, 22 ref. 


'’ 


Descriptors: *Model studies, *Networks, *Drain- 
age systems, *Geomorphology, *Drainage pat- 
terns, *Topology, *Watersheds, Catchment areas, 
Surface water, Drainage area. 


A model for generating random spatial networks 
that is based on elementary postulates comparable 
to those of the random topology model is pro- 
posed. In contrast to the random topology model, 
this model ascribes a unique spatial oaeeden to 
generated drainage networks, a distinguishing 
property of some network growth models. The 
simplicity of the postulates creates an opportunity 
for potential analytic investigations of the probabi- 


listic structure of the drainage networks, while the 
spatial specification enables analyses of spatially 
dependent network properties. In the random to- 
pology model all drainage networks, conditioned 
on magnitude (number of first-order streams), are 
equally likely, whereas in this model all spanning 
trees of a grid, conditioned on area and drainage 
density, are equally likely. As a result, link lengths 
in the generated networks are not independent, as 
usually assumed in the random topology model. 
For a preliminary model evaluation, scale-depend- 
ent network characteristics, such as geometric di- 
ameter and link length properties, and topologic 
characteristics, such as bifurcation ratio, are com- 
puted for sets of drainage networks generated on 
square and rectangular grids. Statistics of the bifur- 
cation and length ratios fall within the range of 
values reported for natural drainage networks, but 
geometric diameters tend to be relatively longer 
than those for natural networks. (Author’s ab- 


stract) 
W89-11250 


FLUXES OF N20 AT THE SEDIMENT-WATER 
AND WATER-ATMOSPHERE BOUNDARIES 
OF A NITROGEN-RICH RIVER. 

Massachusetts Inst. of Tech., Cambridge. Ralph M. 
Parsons Lab. for Water Resources and Hydrodyn- 
amics. 

For primary bibliographic entry see Field SB. 
W89-11254 


FLOOD FREQUENCY ANALYSIS WITH RE- 
GIONAL AND HISTORICAL INFORMATION. 
Cornell Univ., Ithaca, NY. School of Civil and 
Environmental Engineering. 

M. Jin, and J. R. Stedinger. 

Water Resources Research WRERAO, Vol. 25, 
No. 5, p 925-936, May 1989. 7 fig, 9 tab, 42 ref. 
NSF Grant CEE-8351819. 


Descriptors: *Flood frequency, *Historic floods, 
*Flood forecasting, *Regional floods, *Hydrologic 
data collections, Monte Carlo method, Forecast- 
ing, Prediction, History, Statistical methods. 


Generalized maximum likelihood estimators 
(GMLE/gMLE) that efficiently employ both at- 
site historical information and systematic flood 
records with a regional index flood distribution are 
developed. Monte Carlo experiments document 
the performance of these estimators in heterogene- 
ous and homogeneous regions, with different his- 
torical record lengths, and with various perception 
thresholds. When carefully employed with station- 
ary flood records and appropriate and robust statis- 
tical procedures, historical information is shown to 
be valuable at those sites where it is available, as 
well as in the estimation of the regional index flood 
distribution. The Monte Carlo experiments illus- 
trated the performance of regional methods includ- 
ing probability-weighted moments (PWM)/mean, 
GMLE/mean, GMLE*R/mean, and the newly de- 
veloped GMLE/gMLE. At sites with historical 
data, the regional PWM/mean, GMLE/mean, and 
GMLE*R/mean estimators perform poorly in 
comparison to the GMLE/gMLE approach devel- 
oped here. Flood studies should benefit from use of 
both good regional and good historical informa- 
tion. (Friedmann-P1'1) 

W89-11260 


REGIONAL FLOOD QUANTILE ESTIMATION 
FOR A WEIBULL MODEL. 

Colorado State Univ., Fort Collins. Dept. of Statis- 
tics. 

D. C. Boes, J. Heo, and J. D. Salas. 

Water Resources Research WRERAO, Vol. 25, 
No. 5, p 979-990, May 1989. 15 fig, 1 tab, 8 ref, 
append. NSF Grant ECE-8612307. 


Descriptors: *Flood frequency, *Mathematical 

studies, *Model testing, *Model studies, *Regional 

analysis, *Flood forecasting, Probabilistic process, 

Comparison studies, Estimating equations, Floods, 

— floods, Annual floods, Probability distri- 
ution. 


Estimation of annual flood quantiles at a given site, 
based on a regional Weibull model with independ- 


ence in space and time, is considered. A common 
shape parameter over sites, motivated by an index 
flood assumption, was assumed. An exact simple 
formula for the Cramer-Rao lower bound for the 
variance of unbiased estimators of the quantile is 
obtained, and the gain of regional flood frequency 
analysis over single-site analysis can be quantified 
via this formula. The estimation techniques of the 
method of moments, the method of probability- 
weighted moments, and the method of maximum 
likelihood are compared. Explicit formulae were 
not obtainable with any of these estimators, yet all 
estimators were easily obtained implicitly. All 
sample probability-weighted moments were linear 
combinations of ordered observations. The result- 
ant quantile estimators were the same regardless of 
whether they were based on a sample probability- 
weighted moment with linear weights giving high 
weight to large observations or high weight to 
small observations. A limited simulation study 
showed that all estimators performed quite well for 
light tailedness (shape parameter = 2) but maxi- 
mum likelihood and a particular probability- 
weighted moment estimator outperformed the 
others under heavy-tailedness (shape parameter = 
1/2). (Friedmann-PTT) 
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CHANNEL LENGTH-MAGNITUDE FORMULA 
FOR RANDOM NETWORKS: A SOLUTION TO 
MOON’S CON. 

Oregon State Univ., Corvallis. Dept. of Mathemat- 
ics. 

For primary bibliographic entry see Field 2J. 
W89-11271 


SEASONAL COMPARISON OF LEAF PROC- 
ESSING IN A TEXAS STREAM. 

Southwest Texas State Univ., San Marcos. Aquatic 
Station. 

For primary bibliographic entry see Field 2H. 
W89-11297 


BENTHIC BACTERIAL BIOMASS AND PRO- 
DUCTION IN A BLACKWATER RIVER. 
Georgia Univ., Athens. Inst. of Ecology. 

For primary bibliographic entry see Field 2H. 
W89-11305 


MESOSCALE TEMPORAL VARIATION 


ACTIVE 
OUTPUT IN A SALT-MARSH TIDAL RIVER. 
Georgia Univ., Sapelo Island. Marine Inst. 
For primary bibliographic entry see Field 2H. 
W89-11306 


CONTINUITY OF STREAM RIVER 
BACTERIA DEMONSTRATED BY FACTOR 
ANALYSIS. 

Windsor Univ. (Ontario). Dept. of Biology. 

For primary bibliographic entry see Field 5C. 
W89-11307 


STRUCTURE OF BACTERIAL COMMUNITIES 
IN A CENTRAL EUROPEAN OPEN GRASS- 
LAND THE BREITENBACH, 
Max-Planck-Inst. fuer Limnologie, Schlitz (Germa- 
ny, F.R.). Limnologische Flussstation. 

For primary bibliographic entry see Field 2H. 
W89-11308 


METABOLIC COUPLING BETWEEN HETER- 
OTROPHIC AND METHANOGENIC BACTE- 
RIA IN A RUNNING WATER FOOD CHAIN. 
Fachhochschule BS-WF, Mikrobiologie und Hy- 
giene, Salzdahlumer Strabbe 46-48, 3340 Wolfen- 
buttel, Fed. Rep. Germany. 

For primary bibliographic entry see Field 2H. 
W89-11309 


UPTAKE OF NUCLEIC ACID PRECURSORS 
BY AQUATIC MICROBIAL COMMUNITIES 





AND PURE CULTURES OF BACTERIA AND 
ALGAE. 

Max-Planck-Inst. fuer Limnologie zu Ploen (Ger- 
many, F.R.). Abt. Mikrobenoekologie. 

For primary bibliographic entry see Field 2H. 
W89-11310 


LEAF MATERIAL PRODUCTION IN NYM- 
PHAEA LOTUS L.: IMPLICATIONS FOR SUS- 
TAINED DETRITUS PRODUCTION. 
Natchez-Adams County Vocational School, MS. 
For primary bibliographic entry see Field 2H. 
W89-11322 


LONG TERM STUDIES ON SIMULIUM VIT- 
TATUM ZETT. (DIPTERA: SIMULIIDAE) IN 
THE RIVER LAXA, NORTH ICELAND, WITH 
PARTICULAR REFERENCE TO DIFFERENT 
METHODS USED IN ASSESSING POPULA- 
TION CHANGES. 

Iceland Univ., Reykjavik. Biological Inst. 

For primary bibliographic entry see Field 2H. 
W89-11332 


RECYCLING OF MARINE ELEMENTS 
TRANSPORTED INTO FRESHWATER SYS- 
TEMS BY ANADROMOUS SALMON. 

Juneau Center for Fisheries and Ocean Sciences, 
AK. 

For primary bibliographic entry see Field 2H. 
W89-11339 


CONTINUOUS GROWTH AND CLUMP MAIN- 
TENANCE OF POTAMOGETON CRISPUS L. 
IN NARUTOH RIVER, JAPAN. 

Shimane Univ., Matsue (Japan). Faculty of Sci- 


ence. 
For primary bibliographic entry see Field 2H. 
W89-11364 


LEAD ACCUMULATION AND LOCATION IN 
THE SHOOTS OF THE AQUATIC LIVER- 
WORT SCAPANIA UNDULATA (L.) DUM. IN 
STREAM WATER AT GREENSIDE MINE, 
ENGLAND. 

National Inst. for Environmental Studies, Ibaraki 
(Japan). 

For primary bibliographic entry see Field 5B. 
W89-11368 


STRONG EFFECTS OF FORAGING MINNOWS 
ON A STREAM BENTHIC INVERTEBRATE 
COMMUNITY. 


State Univ. of New York at Albany. Dept. of 
Biological Sciences. 

For primary bibliographic entry see Field 2H. 
W89-11370 


DISTRIBUTION OF DEPTH OF OVERLAND 
FLOW ON DESERT HILLSLOPES AND ITS 
IMPLICATIONS FOR MODELING SOIL ERO- 
SION. 

State Univ. of New York at Buffalo. Dept. of 
Geography. ‘ 

For primary bibliographic entry see Field 2J. 
W89-11381 


CONTRIBUTION OF SEASONALLY FLOOD- 
ED LANDS AND MINOR TRIBUTARIES TO 
THE PRODUCTION OF COHO SALMON IN 
CARNATION CREEK, BRITISH COLUMBIA. 
Department of Fisheries and Oceans, Nanaimo 
(British Columbia). Fisheries Research Branch. 
For primary bibliographic entry see Field 2H. 
W89-11396 


LOAD CARRIED BY THE RIVER 
PO INTO THE ADRIATIC SEA, 1968-87. 
Milan Univ. (Italy). Ist. di Biologia. 
For primary bibliographic entry see Field 5B. 
W89-11417 


MAJOR, MINOR AND TRACE ELEMENT DE- 
TERMINATIONS FROM A_ NIGERIAN 
AQUATIC SEDIMENT. 

Ahmadu Bello Univ., Zaria (Nigeria). Center for 
Energy Research and "Training. 

For primary bibliographic entry see Field 2K. 
W89-11428 


REGIONAL LAKE AND RESERVOIR CANONI- 
CAL ENVIRONMENTS. 

Environmental Monitoring Systems Lab., Las 
Vegas, NV. 

For primary bibliographic entry see Field 2H. 
W89-11429 


INFLUENCE OF ARTIFICIAL STREAM 
BOTTOM SILTATION ON EPHEMEROPTERA 
IN EMERGENCE TRAPS, 

Max-Planck-Inst. fuer Limnologie, Schlitz (Germa- 
ny, F.R.). Limnologische Flussstation. 


For primary bibliographic entry see Field 2H. 
W89-11443 


LEACHING KINETICS OF FRESH LEAF- 
LITTER WITH IMPLICATIONS FOR THE 
CURRENT CONCEPT OF LEAF-PROCESSING 
IN STREAMS. 

Konstanz Univ. (Germany, F.R.). Limnological 
Inst. 

For primary bibliographic entry see Field 2H. 
W89-11444 


CYCLESTHERIA HISLOPI (BAIRD, 1895) 
(BRANCHIOPODA: CONCHOSTRACA) IN 
YEWA RIVER, NIGERIA. 

Benin Univ., Benin City (Nigeria). Dept. of Zoolo- 


gy. 
For erg bibliographic entry see Field 2H. 
W89-1144: 


PHOSPHORUS-DEPENDENT GROWTH KI- 
NETICS OF 11 SPECIES OF FRESHWATER 
ALGAE. 

Minnesota Univ., Minneapolis. Dept. of Ecology 
and Behavioral Biology. 

For primary bibliographic entry see Field 2H. 
W89-11518 


ZOOPLANKTON ABUNDANCE IN_ THE 
LOWER ORINOCO RIVER, VENEZUELA. 
Colorado Univ. at Boulder. Center for Limnology. 
For primary bibliographic entry see Field 2H. 
W89-11521 


PATTERNS OF BENTHIC INVERTEBRATE 
ASSEMBLAGES IN RIVERS OF NORTHWEST- 
ERN NORTH AMERICA, 

Windsor Univ. (Ontario). Dept. of Biology. 

For primary bibliographic entry see Field 2H. 
W89-11546 


EVALUATION OF THE METABOLISM OF 
IMMUNITIES 


QUE, 
Waterloo Univ. (Ontario). Dept. of Biology. 
For primary bibliographic entry see Field 2H. 
W89-11547 


HABITAT PATCHINESS AND MACRO- 


AUSTRALIA. 
Monash Univ., Clayton (Australia). Dept. of Zool- 


ogy. 
For primary bibliographic entry see Field 2H. 
W89-11548 


MICROBIAL GROWTH AND DETRITUS 
TRANSFORMATIONS DURING DECOMPOSI- 
TION OF LEAF LITTER IN A STREAM. 

New York Botanical Garden, Bronx, NY. Inst. of 
Ecosystem Studies. 


WATER CYCLE—Field 2 
Streamflow and Runoff—Group 2E 


For primary bibliographic entry see Field 2H. 
W89-11550 


ECOLOGICALLY USEFUL CLASSIFICATION 
OF MEAN AND NEAR-BED FLOWS IN 
STREAMS AND RIVERS, 

Murdoch Univ. (Western Australia). School of Bi- 
ological and Environmental Sciences. 

J. A. Davis, and L. A. Barmuta. 

Freshwater Biology FWBLAB, Vol. 21, No. 2, p 
271-282, April 1989. 3 fig, 28 ref, 2 append. 


Descriptors: *Streamflow, *Stream classification, 
*River ‘ion *Flow characteristics, Classification, 
Flow velocity, Base flow, Froude number, Reyn- 
olds number, Ecology, Flow around objects, Hy- 
draulic properties, Bottom sediments, Microenvir- 
onment, Hydraulic roughness, Streambeds. 

A classification derived on = simple field 
measurements can be describe mean 
Sal ieeetlianincmaainane 
classification system is proposed that is ecological- 
ly useful because it incorporates the combined 
effects of velocity, depth and substrate 
weenie ee 
occurring within microhabitats 


at different sites. Five categories of near-bed flows 
(ie. the flow microenvironments of stream 
benthos) are recognized. Flow may be hydraulical- 
ly smooth or hydraulically rough and the latter 
category is subdivided further into chaotic — 


occur in sections of a river bed with fine sediments 
(e.g. sands, muds and clays), over flat sheets of 


tnd skimming low ae more iy tobe a feature 
of runs. This classification should enable different 
flow microenvironments to be recognized and so 
sample more ly which, in turn, may 
reduce apparent clumping and th wide confidence 
intervals of benthic population estimates. Because 
this system identifies ‘patches’ within the flow 


regimes asso- 
ciated with the stream bed. (Author’s abstract) 
Wws89-11551 


FACTORS INFLUENCING PERIPHYTON 
GROWTH IN AGRICULTURAL STREAMS OF 
CENTRAL ILLINOIS. 
Illinois Natural History Survey, Champaign. 
Aquatic Biology Station. 
For primary bibliographic entry see Field 2H. 
W89-11553 

BACTERIOPLANKTONIC BIOMASS AND 
PRODUCTION IN THE RIVER MEUSE (BEL- 
GTUM). 
Universite Libre de Bruxelles (Belgium). Groupe 
de Microbiologie des Milieux Aquatiques. 
For primary bibliographic entry see Field 2H. 
W89-11554 


DIEL DRIFT IN CHIRONOMIDAE LARVAE 
IN A PRISTINE IDAHO MOUNTAIN STREAM. 
Geological Survey, Menlo Park, CA. 

For primary bibliographic entry see Field 2H. 
W89-11556 





Field 2—WATER CYCLE 


Group 2E—Streamflow and Runoff 


RAINFALL VARIATION AND SOME IMPLI- 
CATIONS FOR FLOODING IN THE ALLAN 


CATCHMENT, CENTRAL SCOTLAND. 
Southern Water Authority, a (England). 
East Sussex Water and 
For primary bibliographic ny ae Field 2B. 
W89-11566 


CHANCE-CONSTRAINED MODEL FOR MAN- 
AGEMENT OF STREAM-AQUIFER SYSTEM. 
California Univ., Davis. Dept. of Land, Air and 
Water Resources. 

For primary bibliographic entry see Field 4B. 
W89-11596 


EXPERT SYSTEM FOR’ CALIBRATING 
SWMM. 
Purdue Univ., Lafayette, IN. School of Civil Engi- 


C. Baffaut, and J. W. Delleur. 

Journal of Water Resources Planning and Manage- 
ment (ASCE) JWRMDS, Vol. 115, ENO. 3, p 278- 
298, May 1989. 2 fig, 2 tab, 19 ref, append. Fund- 
ing by the U.S. Geological Survey through the 
Purdue University Water Resources Research 
Center Project No. G 1224-03. 


Descriptors: *Urban hydrology, *Storm runoff, 
*Model studies, *Expert systems, *Storm water, 
*Water management, *Computer models, *Calibra- 
——. Automation, Simulation analysis, Water 
quality. 


The U.S. Environmental Protection Agency’s 
Storm Water ment Model (SWMM) simu- 
lates all aspects of the hydrologic and quality 
cycles. Using expert system technology, an interac- 
tive user-support framework has been developed to 
automate the calibration of the runoff block. It acts 
as a front end to assist the user in the initial 
estimation of the parameter values and in building 
the SWMM input files. It interprets the simulation 
results and suggests some useful adjustments in the 
value of significant parameters, thus reducing the 
user’s time and effort. For the interpretation of 
simulation results, production rules are employed 
to help the user decide what parameters need to be 
adjusted. Some heuristics have been developed to 
evaluate the new parameter values. The combina- 
tion of simulation techniques and expert system 
methodologies facilitates the use of sophisticated 
models such as SWMM. (Author’s abstract) 
W89-11597 


LOW-FLOW FREQUENCY ANALYSIS USING 
PROBABILITY-PLOT CORRELATION COEF- 
FI 


CIENTS. 
Tufts Univ., Medford, MA. Dept. of Civil Engi- 


RM. Vo el, and C. N. Kroll. 

Journal of Water Resources Planning and Manage- 
ment (ASCE) JWRMDS, Vol. 115, No. 3, p 338- 
357, May 1989. 6 fig, 3 tab, 37 ref. 


Descriptors: *Probability distribution, *Stream- 
flow forecasting, *Parametric hydrology, *Corre- 
lation coefficient, *Low flow, Flow pattern, Statis- 
tical analysis, Massachusetts, Graphical analysis. 


Although a vast amount of literature exists on the 
selection of an appropriate * nanrag eg distribution 
for annual maximum floodflows, few studies have 
examined which probability distributions are most 
suitable to fit to sequences of annual minimum 
lows. Probability plots have been used 
widely in hydrology as a graphical aid to assess the 
oodness of fit of alternative distributions. Recent- 
y, probability-plot correlation-coefficient (PPCC) 
tests were introduced to test the normal, two- 
—— log-normal and Gumbel hypotheses. 
procedures are extended here to include 

both regional and at-site tests for the two-parame- 
ter Weibull and log-normal distributional hypoth- 
eses. In theory, PPCC-hypothesis tests can only be 
developed for two-parameter distributions that ex- 
hibit a fixed shape. Nevertheless, the PPCC is a 
goodness-of-fit statistic for comparing three- 
parameter log-normal, two-parameter and three- 
Weibull, and log-Pearson type III distri- 

butions to sequences of annual minimum seven-day 


low flows at 23 sites in Massachusetts are com- 
pared. How the PPCC can be used to discriminate 
among both competing distributional hypotheses 
for the distributions of fixed shape and competing 
parameter-estimation procedures for the distribu- 
tions with variable shape is described. An approxi- 
mate regional PPCC test is developed and used to 
show that there is almost no evidence to contradict 
the hypothesis that annual minimum seven-day low 
flows in Massachusetts are two-parameter lognor- 
mal. (Author’s abstract) 

W89-11600 


EFFECT OF NONPOINT POLLUTANT 
SOURCES ON WATER QUALITY OF 
STREAMS IN PUSAN CITY. 

For primary bibliographic entry see Field 5C. 
W89-11606 


DISTRIBUTION AND STATUS OF RARE OR 
ENVIRONMENTALLY SENSITIVE FISHES IN 
THE LOWER CAHABA RIVER, ALABAMA. 
Alabama Power Co., Birmingham. 

For primary bibliographic entry see Field 2H. 
W89-11625 


LAG-TIME ROUTING OF SUSPENDED SEDI- 
MENT CONCENTRATIONS DURING UN- 
STEADY FLOW. 

Maryland Univ., College Park. Dept. of Geogra- 


phy. 
For primary bibliographic entry see Field 2J. 
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ADSORPTION OF ALUMINIUM BY STREAM 
PARTICULATES. 

Freshwater Biological Association, 
(England). 

For primary bibliographic entry see Field 5B. 
W89-11646 


Ambleside 


DISTRIBUTION OF PLANKTONIC BACTERIA 
CAPABLE OF DEGRADING SODIUM DODE- 
CYL SULPHATE (SDS) IN A POLLUTED 
SOUTH WALES 
University Coll., 
chemistry. 

For primary bibliographic entry see Field 5B. 
W89-11647 


RIVER. 
Cardiff (Wales). Dept. of Bio- 


ESTABLISHING AND MAINTAINING LABO- 
RATORY-BASED MICROCOSMS OF RIFFLE 
INSECT COMMUNITIES: THEIR POTENTIAL 
FOR MULTISPECIES TOXICITY TESTS. 
Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Center for Environmental and Hazardous 
Material Studies. 

For primary bibliographic entry see Field 5A. 
W89-11656 


ROUGHNESS AND COLOR OF ARTIFICIAL 
SUBSTRATUM PARTICLES AS POSSIBLE 
FACTORS IN COLONIZATION OF STREAM 
INVERTEBRATES. 

Alberta Univ., Edmonton. Dept. of Zoology. 

For primary bibliographic entry see Field 2H. 
W89-11658 


BUFFER EFFECT OF A WIDE RIVERBED 
SECTION ON SEDIMENT DISCHARGE. 
Hokkaido Univ., Sapporo (Japan). Dept. of Forest- 


ry. 
For primary bibliographic entry see Field 2J. 
W89-11661 


EFFECT OF SNOWMELT ON THE HYDRO- 
GEN ISOTOPE RATIOS OF CREEK DIS- 
CHARGE IN SURPRISE VALLEY, CALIFOR- 


NIA, 

California Univ., Davis. Dept. of Geology. 
For primary bibliographic entry see Field 2C. 
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RIVER DISCHARGE ESTIMATED FROM 
CHANNEL DIMENSIONS. 
Southampton Univ. (England). Dept. of Geogra- 


phy. 

G. Wharton, N. W. Arnell, K. J. Gregory, and A. 
M. Gurnell. 

Journal of Hydrology JHYDA7, Vol. 106, No. 3/ 
4, p 365-376, April 20 1989. 2 fig, 3 tab, 27 ref. 


Descriptors: *Flood discharge, *Channel morphol- 
ogy, *Stream discharge, *Flood forecasting, Over- 
flow channels, Catchment areas, Hydrologic prop- 
erties, Flood stages, Flood peak, Estimating, Hy- 
draulic properties. 


Estimates of flood discharges are often required at 
ungauged sites. A considerable amount of research 
has been devoted to the production of reliable 
flood estimates for ungauged catchments but such 
estimates are costly to obtain. Although a catch- 
ment-based approach has often been used, for ex- 
ample in the U.K. Flood Studies Report, an alter- 
native method is to estimate flows at ungauged 
sites from river channel dimensions. Data for 72 
rivers throughout the U.K. are employed to estab- 
lish regression relations between measures of peak 
discharge (Q sub 5, mean annual flood, and Q sub 
1.5, where Q sub 5 and Q sub 1.5 are the floods 
with return periods of 5 and 1.5 years respectively) 
and channel dimensions (cross sectional area, 
width and depth at bankfull stage). Channel meas- 
urements of area, width and depth individually 
account for up to 85 percent of the variation of the 
three discharge variables and the explanation is 
greatly superior to that obtained by using the more 
frequently used drainage basin area variable for the 
same data set. Relationships between discharge and 
channel dimensions give a rapid means of flow 
estimation from channel dimensions and can be 
used effectively prior to hydrological or hydraulic 
methods. (Author’s abstract) 
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COMPENSATION FLOWS IN THE UK: A HY- 
DROLOGICAL REVIEW. 

Institute of Hydrology, Wallingford (England). 

For primary bibliographic entry see Field 4A. 
W89-11697 


MEASURING DISCONTINUITIES IN THE 
TER RIVER. 

Barcelona Univ. (Spain). Dept. de Ecologia. 

For primary bibliographic entry see Field 2H. 
W89-11703 


BIOTIC AND ABIOTIC GRADIENTS IN A 
REGULATED HIGH ELEVATION ROCKY 
MOUNTAIN RIVER. 

Colorado State Univ., Fort Collins. Dept. of Biol- 


ogy. 
For primary bibliographic entry see Field 6G. 
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EFFECTS OF AN UPLAND IMPOUNDMENT 


TIC PLATEAU (GOLAN HEIGHTS, ISRAEL). 
Tel-Aviv Univ. (Israel). Inst. for Nature Preserva- 
tion Research. 

For primary bibliographic entry see Field 6G. 
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ABUNDANCE OF PLECOPTERA. 

Montana Univ., Polson. Flathead Lake Biological 
Station. 

For primary bibliographic entry see Field 6G. 
W89-11706 


SERIAL DISCONTINUITIES IN A ROCKY 
MOUNTAIN RIVER. II. DISTRIBUTION AND 
ABUNDANCE OF TRICHOPTERA. 

Montana Univ., Polson. Flathead Lake Biological 
Station. 

For primary bibliographic entry see Field 6G. 
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REVIEW OF THE EFFECT OF RIVER REGU- 

LATION ON MAYFLIES (EPHEMERO) 

Oslo Univ. (Norway). Lab. for Freshwater Ecolo- 
and Inland Fisheries. 

For primary bibliographic entry see Field 6G. 
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STUDY OF PHYSICAL PARAMETERS AT THE 
SPAWNING SITES OF THE EUROPEAN 
GRAYLING (THYMALLUS THYMALLUS L.), 
Fiskeristyrelsen, Haernoesand (Sweden). Regional 


Office. 
For primary bibliographic entry see Field 2H. 
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REMOVAL OF BROWN TROUT (SALMO 
TRUTTA L.): CHANGES IN POPULATION DY- 
NAMICS IN A WEIR BASIN IN 

NORWAY. 

Bergen Univ. (Norway). Zoological Museum. 
Sane bibliographic entry see Field 81. 


EFFECTS OF STREAM REGULATION ON AT- 
LANTIC SALMON, SALMO SALAR L., AND 
BROWN TROUT, SAL*10 TRUTTA L., IN THE 
UPPER SEVERN CATCHMENT, U.K. 
Humberside Coll. of Higher Education, Grimsby 
(England). 

For one bibliographic entry see Field 6G. 
W89-11713 


EXPLOITATION RATE, SURVIVAL AND 
MOVEMENTS OF ae ase TROUT (SALMO 


OTTA, SOUTHERN NORWAY. 

Environmental Division, Statsetatenes hus, N-2600 
Lillehammer, Norway. 

For primary bibliographic entry see Field 2H. 
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DEVELOPMENT OF HABITAT SUITABILITY 
CRITERIA FOR TROUT IN SMALL STREAMS. 
Pacific Gas and Electric Co., San Ramon, CA. 
HF cr nnn bibliographic entry see Field 2H. 


ANALYSIS OF BROWN TROUT (SALMO 
TRUTTA FARIO L.) HABITAT: THE ROLE OF 
QUALITATIVE DATA FROM _ EXPERT 
ADVICE IN FORMULATING PROBABILITY- 
OF-USE CURVES, 

— Univ. (France). Lab. d’Hydrobio- 
lo 

For poy bibliographic entry see Field 2H. 
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PROBABILITY-OF-USE CURVES APPLIED TO 
BROWN TROUT (SALMO TRUTTA FARIO L.) 
IN RIVERS OF SO! FRANCE. 

Ecole Nationale Superieure Agronomique de Tou- 
louse (France). 

For primary bibliographic entry see Field 2H. 
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DETERMINATION OF HYDRAULIC PARAM- 
ETERS FOR INSTREAM FLOW ASSESS- 


MENTS. 

Electricite de France, Paris. Direction des Etudes 
et Recherches. 

A. Courot. 

Regulated Rivers Research and Management 
RRRMEP, Vol. 3, No. 1-4, p 337-344, Jan-Apr 
1989. 2 fig, 4 tab, 6 ref. 


Descriptors: *Hydraulic properties, *Instream 
flow, *France, Instream Flow Incremental Model, 
Model studies, Water depth, Velocity, Habitat, 
Streamflow, Trout. 


Determination of the hydraulic parameters of a 
stream is the first stage in the instream flow incre- 


mental method (IFIM). Two different modelings 
have been applied to simulate the hydraulic condi- 
tions (i.e. depth and velocity) of the Orne river at 
Rabodanges in order to assess the changes in fish 
habitat with the flow. One process consists of 
representing the reach examined by a few sections 
(the pilot sections), the other is a conventional 
flow model. The accuracy of both types of model 
has been calculated by comparison with depth and 
velocity data available for four different rates of 
flow. For the flow model, the accuracy of depth 
calculations is average (16 per cent) but decreases 
for low rates of flow. Velocity values are less 
accurate (24 per cent). For the pilot sections 
, the degree of accuracy for velocity values 
are not as accurate (80 per cent), but the depth 
ae eee ae coche 
degree of accuracy o! t area 
depends on the accuracy of eo hydraulic varia- 
bles. For brown trout juveniles and fry the accura- 
cy on per cent usable area is of the same order of 
magnitude as the degree of accuracy of depth. The 
inaccuracy on velocities due to the method is not 
pore pes Soong eto | ope 
The probability-of-use curves of the species con- 
sidered can act as a filter for errors linked to the 
method followed for assessing hydraulic param- 
eters. (Author’s abstract) 
W89-11721 


ORINOCO RIVER: A REVIEW OF HYDRO- 
BIOLOGICAL RESEARCH, 

Fundacion La Salle de Ciencias Naturales, San 
Felix (Venezuela). 
E. Vasquez. 

Regulated Rivers Research and Management 
RRRMEP, Vol. 3, No. 1-4, p 381-392, Jan-Apr 
1989. 4 fig, 65 ref. 


Descriptors: *Orinoco River, *Hydrobiology, *Re- 
views, *Venezuela, *Colombia, *River basin devel- 

opment, Regulated rivers, Zooplankton, Phyto- 
cake, Aquatic plants, Fisheries, Dams, Indus- 
trial development, Multiobjective planning. 


Development programs on the Orinoco River in- 
clude mining, oil exploration and extraction, indus- 
try, river transport, and hydroelectric exploitation. 
Development of hydroelectric power has involved 
the construction of two dams on the Caroni River 
(a backwater tributary) and two more are planned. 
Hydroelectric projects are also being considered 
for the Orinoco River. Systematic hydrobiological 
research has recently been carried out in the river, 
some of its major tributaries, and floodplain lakes, 
and a fair amount of knowledge has emerged 
mainly from its lower section. Phytoplankton stud- 
ies have revealed the presence of over 400 species 
of algae. Zooplankton research has identified 116 
taxa of rotifers and 58 taxa of cladocerans. In 
general plankton densities negatively correlate 
with water level. Diatoms were observed to pre- 
dominate in the Orinoco River while Cyanophyta 
predominate in the studied floodplain lakes. Seven- 
teen aquatic macrophyte species have been record- 
ed in the jakes of the Orinoco, and rooted emer- 


rapidly during high water. Some 318 species and 
subspecies of fish have been reported for the Ori- 
noco Basin, even though this number is far from 
complete. Preliminary data have revealed different 
species associations among relatively close lakes 
with biomasses ranging between 30 to 900 kg/ha 
displaying considerable variations in diversity and 

hness. Fisheries along the Orinoco are 


potential has been estimated as being in the order 
of 45,000 t/yr. In general, management plans have 
taken into consideration the multispecific potential 
of the Orinoco Basin but indicate a lack of suffi- 
cient knowledge of the physical, biological, and 
social aspects involved. (Author’s abstract) 
W89-11726 


ASSESSMENT OF BED LOAD SEDIMENT 
TRANSPORT FORMULAE FOR GRAVEL BED 


RIVERS, 

Oxford Univ. (England). Geography School. 
For primary bibliographic entry see Field 2J. 
W89-11759 
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PHYSICALLY BASED MODEL OF HETERO- 
GENEOUS HILLSLOPES: 1. RUNOFF PRO- 
DUCTION, 

Lancaster Univ. vo Centre for Research 
on Environmental Systems. 

For primary bibliographic entry see Field 2A. 
W89-11763 


PHYSICALLY BASED MODEL OF HETERO- 
GENEOUS HILLSLOPES: 2. EFFECTIVE HY- 
DRAULIC CONDU! 

Lancaster Univ. (England). Centre for Research 
on Environmental Systems. 

For primary bibliographic entry see Field 2A. 
W89-11764 


SEDIMENT TRANSPORT AND RESULTING 


Pacific Southwest Forest and Range Experiment 
Station, Arcata, CA. 

For primary bibliographic entry see Field 2J. 
Ws89-11771 


TREE RING ANALYSIS OF SURPLUS AND 
prop — IN THE WHITE RIVER, 


ae Univ, pee Pee of Geography. 
M. K. Cleaveland, and D. W. 

Water Resources Research O, Vol. 25, 
No. 6, p 1391-1401, June 1989. 6 fig, 4 tab, 49 ref. 
USGS State Water Research Institute 

Grant G-1409-02 and NSF Grants ATM. 
ATM-8120615, ATM-8412912, and ATM-8612343. 


Descriptors: *Paleoclimatology, *Runoff, *Arkan- 
sas, *Dendrochronology, *Rainfall-runoff relation- 
pr Drought, Floods, White River, Oklahoma, 
Missouri, Statistics, Hydrologic data 
Probability, Prediction, Nonrandom 


A 281-yr reconstruction of White River calendar 
was 


collections, 
distribution. 


gies in 


Sn skein me. 

calibrated with the average tree ring 
regression. The variance of the reconstruction in- 
creases significantly d the twentieth century 
SS 


genic disturbances in 
ee ee ee 
reconstructed 


in both the gaged and series. This 
nonrand: 


White River. (Author’s abstract) 
W89-11778 


LONGITUDINAL DISPERSION IN RIVERS: A 
DEAD-ZONE MODEL SOLUTION. 

Kansas Univ., Lawrence. Dept. of Civil Engineer- 
ing. 

For primary bibliographic entry see Field 5B. 
W89-11793 


ING MEAN WA 

Stephen F. Austin State Univ., Nacogdoches, TX. 
School of Forestry. 

M. Chang, S. P. Watters, and A. K. Sayok. 

Water Resources Bulletin WARBAQ, Vol. 25, No. 
2, p 327-333, April 1989. 1 fig, 4 tab, 24 ref. 


Descriptors: *Geomorphology, ‘Watersheds, 
*Slopes, *To hy, Mathematical studies, 
Texas, Forest w: 


COMPARISON OF METHODS OF ESTIMAT- 
TERSHED SLOPE, 


Ten topographic analysis methods were employed 
to estimate watershed mean slopes for 13 small 





Field 2—WATER CYCLE 


Group 2E—Streamflow and Runoff 


forested watersheds (32 to 131 sq mi) in East 
Texas. Of the ten methods employed, the mean 
slope curve is the most accurate but also the most 
tedious and laborious. The method can be simpli- 
fied by measuring only the lengths of five contours 
and the areas between these contours within the 
watershed with little loss of its accuracy. Water- 
shed slopes estimated by the contour length 
method are satisfactory for general purposes and 
relatively simple. The watershed circumference- 
stream len, method, the length-width axis 
method, the Justin method, and the regression 
plane method are not suitable for estimating water- 
shed slopes in East Texas without modification. 
(Author’s abstract) 

W89-11794 


STANDARDIZATION OF PEAK-VOLUME 
TRANSFORMATIONS. 

Arizona Univ., Tucson. School of Renewable Nat- 
ural Resources. 

R. H. Hawkins, and R. A. Pole. 

Water Resourcess Bulletin WARBAQ, Vol. 25, 
No. 2, p 377-380, April 1989. 2 fig, 1 tab, 7 ref. 


Descriptors: *Flood peak, *Standards, *Flood 
peak, *Mathematical studies, Runoff, Flow veloci- 
ty. 


A general treatment of logarithmic transformations 
and standardization of peak flows on powers of 
direct runoff is given. Two examples of the effects 
of this relationship are illustrated: for the Little 
Papillon Creek and for the Niobrara River. The 
interpretation shows that there is no basis in reason 
and no justification in practice for the power stand- 
ardization. All power standardization may be cal- 
culated from the original relationship. (Lantz- 


PTT) 
W89-11800 


REAL-TIME 
STREAMFLOW 


QUALITY CONTROL OF 
SIMULATION 


STUDY. 
Iowa Inst. of Hydraulic Research, Iowa City. 


DATA--A 


For primary bibliographic entry see Field 7B. 
W89-11802 


MERITS OF STATISTICAL CRITERIA FOR 
THE PERFORMANCE OF HYDROLOGICAL 
MODELS. 

Eidgenoessisches Inst. fuer Schnee- und Lawinen- 
forschung, Davos (Switzerland). 

For primary bibliographic entry see Field 7C. 
W89-11805 


PHYSICAL HABITAT USE BY LOACH 
MINNOW, TIAROGA COBITIS (PISCES: CY- 
PRINIDAE), IN SOUTHWESTERN DESERT 
STREAMS. 


Rocky Mountain Forest and Range Experiment 
Station, Tempe, AZ. Forestry Sciences Lab. 

For primary bibliographic entry see Field 6G. 
W89-11810 


WEST BRANCH SUSQUEHANNA RIVER SUB- 
BASIN: LOW FLOW MANAGEMENT FRAME- 
WORK PLAN. 

— River Basin Commission, Harrisburg, 


Fer primary bibliographic entry see Field 6D. 
W89-12103 


PRELIMINARY ANALYSIS OF NUTRIENT 
a. a co DATA FOR THE SUSQUEHAN- 
NA RIVER AND SELECTED TRIBUTARIES: 
JANUARY 1, 1985-DECEMBER 31, 1987. 

ce, River Basin Commission, Harrisburg, 


% AN. Ott, C. S. Takita, R. E. Edwards, and S. W. 
Bollinger. 

Susquehanna River Basin Commission Publication 
No. 120, April 1988. 2ip, 2 fig, 4 tab, append. 


Descriptors: *Water quality, *Nutrients, *Susque- 
hanna River, Pollution load, Fate of pollutants, 
Data collections, Monitoring, Phosphorus, Sus- 


pended sediments, Nitrates, Nitrites, Ammonia, 
Organic carbon. 


The joint Susquehanna River Basin Commission 
(SRBC)/Pennsylvania ent of Environ- 
mental Resources (PaDER), Bureau of Soil and 
Water Conservation and Bureau of Laboratories/ 
U.S. Geological Survey (USGS) program was con- 
ducted to collect, collate, analyze and disseminate 
nutrient data for the Susquehanna River and select- 
ed tributaries. The program established a sound 
data base which can be used to effectively plan and 
lement both immediate and long-range nutrient 
> ction efforts and support modeling activities. 
Sample collection began at twelve sites in the 
Susquehanna River basin in October, 1984. Yearly 
sampling consists of collecting twelve monthly ba- 
seflow samples as well as storm samples during 
each of the four seasons. Storm coverage includes 
sample collection on both the rising and falling 
stream stage. Chemical constituents analyzed in- 
clude: nitrite+nitrate-N, total; ammonia-N, total; 
Kjeldahl N, total and dissolved; Phosphorus, total 
and dissolved; Orthophosphate-P, dissolved; Or- 
ganic carbon, total; and concentrations of suspend- 
ed sediment are determined for all samples at the 
USGS sediment laboratory. The annual nutrient 
loads for CY-1986 in the Susquehanna River Basin 
are: organic nitrogen-28,548 tons; inorganic nitro- 
gen-55,740 tons; total nitrogen-84,827 tons; total 
hosphorus-4, 598 tons; pended  sediment- 
,626,683 tons; dissolved phosphorus-1,711 tons; 
total nitrite plus nitrate nitrogen-52,825 tons; total 
ammonia as nitrogen-2,915 tons; dissolved Kjeldahl 
nitrogen-20,298 tons; total Kjeldahl nitrogen- 
33,210 tons; and total organic carbon-162,800 tons. 
(Lantz- 
W89-12104 


FLUSHING AND SCOURING FLOWS FOR 
HABITAT MAINTENANCE IN REGULATED 


STREAMS. 

Environmental Protection Agency, Washington, 
DC. Office of Water Regulations and Standards. 
For primary bibliographic entry see Field 4A. 
W89-12109 


FLOOD ee ar ape OF BRINDA- 
BELLA —— USTRALIAN CAP- 
ITAL TERRITORY. 

Commonwealth Scientific and Industrial Research 
Organization, Canberra (Australia). Div. of Water 
and Land Resources. 

R. Srikanthan, and J. Burns. 

Commonwealth Scientific and Industrial Research 
Organization Technical Memorandum 88/14, No- 
vember 1988. 83p, 27 ref, 3 append. 


Descriptors: *Australia, *Experimental basins, 
*Floods, *Peak discharge, *Flood peak, Statistical 
analysis, Catchment areas, Distribution analysis, 
Data interpretation, Annual floods. 


Peak discharge data from 15 experimental catch- 
ments in the Cotter Valley, ACT, were analyzed. 
Both the instantaneous and hourly mean values 
were used to form annual maximum series. Several 
distributions were fitted to the annual maximum 
series and their goodness of fit evaluated. Trans- 
formed normal distribution provided the best fit 
followed closely by log Pearson type III distribu- 
tion. Estimates of mean annual flood obtained from 
partial duration series did not agree with those 
obtained from annual maximum series. Compound 
Poisson-Exponential distribution produced satisfac- 
tory estimates of annual floods when the number of 
items in the partial duration series is equal to the 
length of the record in years. The use of log 
Pearson type III distribution with partial duration 
series requires the number of floods in partial dura- 
tion series to be equal to the number of years of the 
record. (Author’s abstract) 

W89-12135 
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MICROBIAL TRANSFORMATIONS OF 
AZAARENES IN CREOSOTE-CONTAMINAT- 
ED SOIL AND GROUND WATER: LABORATO- 
RY AND FIELD STUDIES. 


Geological Survey, Denver, CO. 
For primary bibliographic entry see Field 5B. 
W89-11072 


DETERMINATION OF ACTIVE BIOMASS. 
Technical Univ. of Denmark, Lyngby. Dept. of 
Sanitary Engineering. 

For primary bibliographic entry see Field 5D. 
W89-11099 


BIOLOGICAL ELIMINATION OF DICHLORO- 
METHANE FROM CONTAMINATED 
GROUNDWATER-INTERFERENCE BY COM- 
PONENTS OF THE GROUNDWATER. 

Stuttgart Univ. (Germany, F.R.). Inst. fuer Sied- 
lungswasserbau, Wassergutewirtschaft und Abfall- 
technik. 

For primary bibliographic entry see Field 5G. 
W89-11123 


APPLYING BACTERIOLOGICAL PARAM- 
ETERS FOR EVALUATING UNDERGROUND 
WATER QUALITY. 

National Research Centre, Cairo (Egypt). Water 
Pollution Control Lab. 

For primary bibliographic entry see Field 5A. 
W89-11128 


BACTERIAL BIODEGRADATION OF PETRO- 


—_——— International, Inc., San Francisco, 


For primary bibliographic entry see Field 5G. 
W89-11147 


MODELING MICROBIAL TRANSPORT IN 
POROUS MEDIA. 

Montana State Univ., Bozeman. Inst. for Biological 
and Chemical Process Analysis. 

For primary bibliographic entry see Field 5B. 
W89-11149 


MEASURING DROUGHT IMPACTS: THE IL- 
LINOIS CASE. 

Illinois State Water Survey Div., Champaign. Cli- 
matology and Meteorology Section. 

For primary bibliographic entry see Field 2E. 
W89-11158 


WATERSHED MODELS AND THEIR APPLI- 
CABILITY TO CONJUNCTIVE USE MANAGE- 


Butler Univ., Indianapolis, IN. Holcomb Research 
Inst. 

A. I. El-Kadi. 

Water Resources Bulletin WARBAQ, Vol. 25, No. 
1, p 125-137, February 1989. 1 fig, 2 tab, 83 ref. 
EPA Cooperative Agreement No. CR-812603. 


Descriptors: *Watershed management, *Conjunc- 
tive use, *Water resources management, *Ground- 
water management, *Infiltration, *Groundwater 
movement, *Model studies. 


Techniques employed to simulate infiltration and 
subsurface groundwater flow were examined for a 
number of available watershed models. The large 
number of processes that these models simulate 
prohibits detailed analysis of subsurface flow, due 
to excessive computer and data requirements. Such 
models emphasize surface flow and include only 
that portion of water lost to the subsurface and the 
portion returned to the stream as baseflow. Prob- 
lems were examined in adopting conjunctive use 
models, which allow the coordinated exploitation 
and management of both surface and groundwater 
resources. The application of conjunctive use 
models in water resources management is expected 
to increase dramatically over the next decade. (Au- 
thor’s abstract) 

W89-11168 





BIOGEOCHEMISTRY OF MARIANA ISLANDS 
COASTAL SEDIMENTS: TERRESTRIAL IN- 
nae ON DELTA-C13, ASH, CACO3, AL, 
Guam Univ., i 
For primary ‘biblio, 


rhe np pho see Field 23. 
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CONTAMINANT TRANSPORT IN A SINGLE 
FRACTURE: PERIODIC BOUNDARY AND 
FLOW CONDITIONS. 
pees Inst. of Tech., Atlanta. School of Geo- 
sical Sciences. 
ore ang bibliographic entry see Field 5B. 
W89-11248 


ASSESSING THE VALIDITY OF THE CHAN- 
NEL MODEL OF FRACTURE APERTURE 
UNDER FIELD CONDITIONS. 

Geological Survey, Reston, VA. 

A. M. Shapiro, and J. R. Nicholas. 

Water Resources Research WRERAO, Vol. 25, 
No. 5, p 817-828, May 1989. 9 fig, 3 tab, 4 ref. 


properties, *Channel flow, *Gechyarolgy, — 
channels, Fluid flow, Distribution graphs, C 
conduit flow, Performance evaluation. 


In recent investigations of fluid and solute move- 
ment in discrete fractures, spatial heterogeneity of 
the fracture aperture has been conceptualized as a 
series of noninterconnecting constant aperture 
flow paths, or channels. Two methods of estimat- 
ing the distribution of the aperture sizes are pre- 
sented using information from a single-hole pump- 
ing test and a radially converging tracer test. The 
first method uses the transmissivity of the fracture 
and mean arrival time of the tracer, while the 
second method uses the mean and variance of the 
solute arrival time. If the fracture can be conceptu- 
alized as a series of nonintersecting flow paths of 
constant a) the two methods should yield 
identical estimates for the parameters of the distri- 
bution. The validity of the channel model can be 
assessed by comparing the parameters of the distri- 
bution that are estimated by the two methods. This 
technique was demonstrated using hydraulic and 
tracer tests conducted in a discrete, areally exten- 
sive, horizontal fracture in the Silurian dolomite in 
northeastern Illinois. A lognormal and a truncated 
gamma distribution were used to describe the dis- 
tribution of constant aperture flow paths. The log- 
normal distribution could not reproduce the abrupt 
rising limb and maximum rate of mass arrival that 
characterized the tracer tests. The gamma distribu- 
tion more accurately predicted the shape of the 
breakthrough curves; however, the two methods 
of estimating the parameters of the distribution 
provided significantly different estimates of the 
ee Les 
as estimated by the two methods was similar. Th 
difference in the variance of the aperture as esti 
mated by the two methods indicates that alterna- 
tive conceptual models of aperture heterogeneity 
are required to more accurately describe both fluid 
and solute movement in this field situation. (Au- 
thor’s abstract) 

W89-11252 


BOUNDARY CONDITIONS AND POINT 
SOURCES IN THE FINITE ELEMENT INTE- 
GRATION OF THE TRANSPORT EQUATION, 
aly. di Ricerca Idraulica e Strutturale, Milan 
y). 

G. Galeati, and G. Gambolati. 

Water Resources Research WRERAO, Vol. 25, 
No. 5, p 847-856, May 1989. 14 fig, 18 ref. 


Descriptors: *Boundary conditions, *Groundwater 
movement, *Finite element method, *Geohydro- 
logy, *Hydrologic properties, *Diffusivity, Con- 
vection, Mathematical equations, Injection wells, 
Pump wells, Groundwater pollution, Darcys law. 


In the finite element integration of the convection- 
dispersion equation over a groundwater domain, 
boundary conditions of the third (or Cauchy) type 
may or may not be incorporated with the vari- 


ational statement. While the former dev 
(formulation A) requires the application of Green 
First identity to both the convective and the ais 
persive terms, the latter (formulation B) does not. 
Although both approaches are — at the 
pe A level, they behave from a 
computational standpoint. The n = pe 
roves more accurate and stable if Green’s lemma 
is not applied to the convective term, since — 
cant errors arising from the representation of the 
Darcy velocity over the elements are avoided. 
Point sources or sinks representing injection or 
pumping wells can be treated as either sources 
(sinks) distributed over a small volume or external 
boundaries with prescribed contaminant flux. It is 
shown that when the well bore is excluded from 
the flow field, formulation a yields the same matrix 
addition for an injection well as formulation B does 
for an abstraction well (reciprocity of the results). 
(Author’s abstract) 
W89-11255 


DISCRETE KERNEL METHOD OF CHARAC- 
TERISTICS MODEL OF SOLUTE TRANSPO! 
IN WATER TABLE AQUIFERS, 

Colorado Univ. at Boulder. Dept. of Civil, Envi- 
ronmental, and Architectural Engineering. 

For primary bibliographic entry see Field SB. 
W89-11256 


SIMPLE ANALYTIC FUNCTIONS FOR MOD- 
ELING THREE-DIMENSIONAL FLOW IN 
LAYERED AQ 

GeoTrans, Inc., Harvard, MA. 

C. R. Fitts. 

Water Resources Research WRERAO, Vol. 25, 
No. 5, p 943-948, May 1989. 9 fig, 2 tab, 14 ref. 


Descriptors: ‘*Stratified flow, *Groundwater 
movement, *Hydrologic models, *Aquifers, *Geo- 
hydrology, “*Hydraulic conductivity, Leaky 
aquifers, Boundary conditions, lags 

ties, Flow discharge, Groundwater, M oliel studies, 
Impervious boundaries, Mathematical me 


stratified a The functions 

ity in the potential across an infinite plane while 
maintaining continuity of the potential gradient 
across the plane. These functions may be superim- 
posed with other analytic functions to model three- 
dimensional flow in stratified aquifers under a vari- 
ety of boundary conditions. An interface between 
two layers of different hydraulic conductivity, an 
impermeable boundary, or a thin leaky layer may 
be modeled using such functions. These functions 
are simple compared to functions for doublet dis- 
tributions over finite panels and are suitable for 
efficient modeling. Examples of the functions show 
that the approximation of boundary conditions on 
the planar discontinuities can be very good and can 
be made acceptable for more diverse applications 
by specifying more degrees of freedom and more 
control points. An important boundary condition, 
continuity of flow, is guaranteed on the entire 
surface of each planar discontinuity. Other analytic 
functions can be superimposed with the presented 
functions; line/sinks or point/sinks can be used to 
represent discharge to wells, streams, or from infil- 
tration trenches. (Friedmann-PTT) 

W89-11262 


EVALUATION OF GROUNDWATER REPLEN- 
ISHMENT COEFFI FROM THE 
RECORD OF A BOREHOLE PENETRATING 
THE UNSATURATED ZONE. 

Ministry of Agriculture, Jerusalem (Israel). Hydro- 
logical Service. 

Y. Bachmat, H. Gvirtzman, and M. Magaritz. 
Water Resources Research WRERAO, Vol. 25, 
No. 5, p 973-978, May 1989. 3 fig, 4 tab, 9 ref. 


Descriptors: *Observation wells, *Infiltration, *Re- 
charge, *Groundwater recharge, *Water yield, 
*Surface-groundwater relations, *Aeration zone, 
*Data interpretation, Mathematical studies, Predic- 


tion, Israel, Boreholes, Aquifer characteristics, 
Coastal plains, Deserts, Correlation coefficient. 
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SPATIAL AND TEMPORAL 
oo OXIDATION-REDUCTION CONDI- 


Illinois State Water Survey Div., Champaign. 
For primary bibliographic entry see Field 2K. 
W89-11266 


OPTIMUM EXPERIMENTAL DESIGN FOR 
PARAMETER IDENTIFICATION IN 

GROUNDWATER HYDROLOGY. 

California Univ., Los Angeles. Dept. of Civil Engi- 

neering. 

H. Nien-Sheng, and W. W. Yeh. 

Water Resources Research WRERAO, Vol. 25, 

No. 5, p 1025-1040, May 1989. 6 fig, 15 tab, 35 ref. 

NSF grants CEE 81-13500 and CEE 83-01230. 


Descriptors: tors: “Network design, *Confined aquife 
*Geohydrology, * *Hydro. 


Mathematical 
servation wells, Simulation, 
terization, Computer programs. 


proposed 
ogy is feasible and can be used to solve complicat- 
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ed experimental design problems associated with a 
confined groundwater system. (Author’s abstract) 
W89-11269 


HYDRODYNAMIC DISPERSION AT THE 
LOCAL SCALE OF CONTINUUM REPRESEN- 
TATION. 

Atomic Energy of Canada Ltd., Chalk River (On- 
tario). Chalk River Nuclear Labs. 

For primary bibliographic entry see Field SB. 
W89-11270 


BOUWER AND RICE SLUG _ TEST-AN 
UPDATE, 

Agricultural Research Service, 
Water Conservation Lab. 

For primary bibliographic entry see Field 7B. 
W89-11272 


Phoenix, AZ. 


COASTAL GROUND-WATER BOUNDARY, 
Rhode Island Univ., Kingston. Dept. of Civil and 
Environmental Engineering. 

D. W. Urish, and M. M. ee 

Ground Water GRWAAR, Vol. 27, No. 3, p 310- 
315, May-June 1989. 7 fig, 1 tab, 13 ref. NSF Grant 
Eng-7908084. 


Descriptors: *Saline water intrusion, *Geohydro- 
logic boundaries, *Surface-groundwater relations, 
*Coastal waters, *Saline-freshwater interfaces, 
*Groundwater movement, Piezometers, Water 
level, Sea level. 


In many island and coastal groundwater problems, 
the ition of the groundwater/free seawater 
interface is an essential, but highly dynamic bound- 
ary. The fluctuating boundary commonly is simpli- 
fied to a fixed position in problem formulation. 
This fixed position is frequently taken as the loca- 
tion of local mean free-water level (mean sea level) 
in the adjacent salt water body. However, tidal 
fluctuation and wave runup on a sloping beach 
cause mounding of sea water in the upper beach 
with a consequent effective mean sea level as much 
as two feet higher than local mean sea level. This 
phenomenon is particularly important in small is- 
lands and coastal situations where the groundwater 
flow pattern is highly dependent on the position of 
the effective boundary both vertically and horizon- 
tally. In coastal hydrological situations, a good 
approximation for the effective vertical position, 
i.e., effective mean sea level, of the groundwater/ 
free seawater boundary is the mean equivalent salt 
water head in a deep discretely screened piezome- 
ter located in the beach near the upper swash line. 
When a piezometer was placed in some New Eng- 
land upper beaches to test the application of this 
method, a good example of the importance of the 
effective mean sea level boundary as a characteris- 
tic of the freshwater lens was demonstrated. At 
East Beach, it was found that though the mean 
stillwater level in the ocean was about 0.5 ft (0.2 
m) below the mean stillwater level of the lagoon, 
the effective mean sea level boundary at the ocean 
was about 1.5 ft (0.5 m) higher than at the lagoon. 
Determination of the boundary is important in the 
prediction of flow from pollution sources such as 
sewage lagoons and waste disposal sites. (Fried- 
mann- 

W89-11273 


HYDROLOGIC RESPONSES TO DEVELOP- 
MENT IN REGIONAL SEDIMENTARY 
AQUIFERS, 

Geological Survey, St. Simons Island, GA. 

For primary bibliographic entry see Field 4C. 
W89-11274 


STORAGE BASIN VOLUME AND DRAINAGE 
BASIN DYNAMICS: CAMAS PRAIRIE, 
SOUTH-CENTRAL IDAHO. 

Northern Arizona Univ., Flagstaff. Dept. of Geol- 
ogy. 

B. L. Cluer. 

Ground Water GRWAAR, Vol. 27, No. 3, p 323- 
332, May-June 1989. 8 fig, 5 tab, 21 ref. 


Descriptors: 


*Geohydrology, 
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*Geophysics, 
studies, 


*Groundwater _ storage, 


*Aquifers, ‘*Idaho, *Groundwater recharge, 
*Groundwater basins, Hydrodynamics, Drainage 
area, Hydrologic properties, Groundwater move- 
ment, Model studies, Prairies, Catchment areas. 


A recent tectonic model and subsequent gravity 
survey and basement modeling have raised ques- 
tions concerning the size of the Camas Prairie 
groundwater storage basin and the hydrodynamic 
properties of the Camas Creek drainage basin. 
Storage basin dimensions are addressed using an 
anomalous mass determination from a plot of resid- 
ual gravity, and estimates of recharge and under- 
flow from a mass-balance study are presented. 
Underflow may transport much of the water 
(273,000 acre-ft/yr) calculated as residual in the 
mass-balance study, and transport is from the 
Camas Prairie storage basin south to the Snake 
Plain Aquifer via permeable strata in the Mount 
Bennett Hills surface drainage divide. Results of 
the anomalous mass study suggest that the volume 
of groundwater stored in the Camas Prairie basin is 
39,000,000 acre-feet, considerably greater than pre- 
viously estimated. Similarly, recharge to the 
Camas Prairie basin is estimated at over 700,000 
acre-ft/yr, one order of magnitude greater than 
earlier estimates. (Author’s abstract) 

W89-11275 


ESTIMATING WATER TABLE ALTITUDES 
FOR REGIONAL GROUNDWATER FLOW 
MODELING, U.S. GULF COAST. 

Texas Univ. at Austin. Dept. of Geological Sci- 
ences. 

T. A. Williams, and A. K. Williamson. 

Ground Water GRWAAR, Vol. 27, No. 3, p 333- 
340, May-June 1989. 8 fig, 1 tab, 14 ref. 


Descriptors: *Water table, *Groundwater move- 
ment, *Hydrologic models, *Model studies, *To- 
pography, *Altitude, *Water level, Mathematical 
studies, Regression analysis. 


Water table altitude, a controlling factor for 
groundwater flow, was estimated from detailed 
topographic data by subtracting the estimated 
depth-to-water. Land surface altitude of the Coast- 
al Plain in the south central United States varies 
from 0 to more than 800 ft above sea level. Prede- 
velopment depth-to-water in 6,825 wells less than 
150 ft deep averages 25.7 ft (standard deviation, 
19.5 ft). Most water table altitude variation is due 
to variation in land surface altitude and not due to 
variation in depth-to-water. Digital topographic 
data, from 1:250,000 scale maps for every 30 sec- 
onds of latitude and longitude are available for the 
continental United States. About 90 altitudes were 
averaged for each 25 square mile block of a rectan- 
gular grid used for groundwater flow modeling. 
Multiple linear regressions of predevelopment 
water level data and topographic data were used to 
derive empirical equations relating water table alti- 
tude to topography. The regression method was 
more consistent, efficient, and accurate than manu- 
ally digitizing values from manually contoured 
water table maps. Water table maps usually are 
prepared from few data that are concentrated in 
topographically flat areas. Manually digitizing 
water table maps on a regional scale introduced 
additional error. About 35 percent of the water 
table altitudes obtained manually were greater than 
average land surface altitudes from topographic 
data. The mean difference between water table 
altitudes from the two methods was less than 10 ft, 
which indicates no systematic error was incorpo- 
rated in the regression method. (Author’s abstract) 
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As depth below the water table increases, there 
can be significant spatial variations in fluid density. 
Fluid density is a function of fluid temperature, 
total dissolved solids and gases content, fluid com- 
pressibility, and the force of gravity. Variations in 
fluid density can affect the applicability of meas- 
ured water levels to represent fluid pressure at 
depth and the existence of a scalar fluid potential. 
The processes that influence water levels and their 
representation of fluid potential are reviewed, with 
sample cases corresponding to hydrologic condi- 
tions at three potential high-level nuclear reposi- 
tory sites in the U.S. Where ground water is suffi- 
ciently heterogeneous, fluid pressure and fluid den- 
sity must be known spatially to properly determine 
the three-dimensional impelling force per unit 
mass. Assuming that the water level elevation in 
deep boreholes represents a fluid potential may 
result in significant errors in determining flow di- 
rections and quantities under conditions of a vari- 
able density fluid and low hydraulic gradients. 
Boreholes constructed to investigate the feasibility 
of deep geologic disposal of nuclear waste have 
penetrated to depths greater than 1,500 m below 
the earth’s surface. In these deep boreholes, fluid 
density variations may need to be considered as a 
part of the hydrologic analysis. Fluid density vari- 
ations with depth, predicted as general cases based 
on simple models, indicate the relative importance 
of temperature, compressibility, and gravity vari- 
ations at three potential high-level nuclear waste 
repository locations. Fluid density generally de- 
creases with depth for sites where geothermal gra- 
dients are greater than 20 C/km, and thermal ex- 
pansion can offset the effects of fluid compressibil- 
ity. (Author’s abstract) 
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Recognition of the severity of land and stream 
salinity problems in Australia over the past few 
decades has resulted in the application of a range 
of mitigation strategies. In terms of stream salinity 
management, groundwater interception has proved 
the most cost-effective strategy, and a number of 
groundwater interception schemes have not been 
implemented. In all cases, the scheme design and 
assessment of feasibility were based on hydrogeo- 
logical investigations only. Groundwater flow 
models were developed for subsequent simulation 
of a range of management options to control 
groundwater levels and the flow of salt to the 
River Murray. Using the model to analyze ground- 
water behavior associated with the Mildura inter- 
ception scheme, it was found that, over a period of 
simulation, the intercepton scheme had been oper- 
ating below this achievable operational effective- 
ness, 48 compared to 72 percent; effectiveness 
could be further enhanced to 80 percent by judi- 
cious placement of three additional well fields; and 
improved irrigation practices in the area would 
significantly reduce the flow of salt to the river. 
The modeling approach applies to similar river 
salinity problems elsewhere. (Friedmann-PTT) 
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In situ delineation of fracture characteristics is a 
difficult and often time-consuming task. A simple 
technique that provides direct evidence of param- 
eters such as fracture connectivity, fracture orien- 
tation, or fracture aperture is presented. The tech- 
nique is based on utilizing the natural variation of 
water temperature within the subsurface as a natu- 
ral groundwater tracer. In this technique, thermal 
response in observation boreholes induced by local 
pumping or injection is related to the location of 
interconnected fractures. The technique provides 
several advantages including simple equipment and 
time requirements, direct evidence of fracture flow 
between boreholes, and the ability to test without 
contaminating a field site. The major limitations of 
the technique are related to the volume of fluid 
movement within an observation hole. These are 
controlled by the geometry of the flow field in the 
vicinity of the pumping/injection borehole. In two 
case studies demonstrating application of the tech- 
nique to both a fractured granite and a fractured 
dolomite, borehole temperature response to injec- 
tion at various depths led successful to profiles of 
fracture connectivity between boreholes. (Fried- 


mann-PTT) 
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Observations of the saline groundwater flow in 
sedimentary basins in Texas are discussed. The 
Gulf Coast and Palo Duro Basins, Texas, exempli- 
fy two end member types of sedimentary basins. 
The Gulf Coast Basin is a relatively young, terti- 
ary-age basin which is compacting; fluid move- 
ment is from the over-pressured, under-compacted 
sediments up the structural dip or up fault zones 
into the hydrostatic section, natural fluid pressures 
are either hydrostatic or overpressured. The Palo 


Duro is an older, Paleozoic-age basin that has been 
tectonically uplifted. Fluid flow is gravity driven 
from topographically high recharge areas to dis- 
charge in topographically low areas. Fluid pres- 
sures are sub-hydrostatic. Fluids discharge more 
easily than they are recharged. Not oy flow is 
derived by a simple recharge-discharge model. 
Brines may flow from other basins into the Palo 
Duro Basin and waters may discharge from the 
Palo Duro Basin into other basins. Areal differ- 
ences in the chemical composition of the basin 
brines may be the result of different origins. (Au- 
thor’s abstract) 
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A chloride-balance method for estimating average 
natural recharge to groundwater basins in the 
Basin and Range Province of the western United 
States may be a useful alternative or complement 
to current techniques. A chloride balance method 
is presented that equates chloride in recharge 
water and runoff to chloride deposited in moun- 
tainous recharge-source areas by precipitation and 
dry fallout. Given estimates of annual precipitation 
on these source areas and chloride concentrations 
of bulk precipitation and recharge water, the rate 
of recharge can be estimated providing that: (1) no 
other major sources of chloride exist, (2) direct 
runoff to discharge areas in the basin is small or 
can otherwise be taken into account in the balance, 
and (3) the recharge sources for the basin are 
correctly delineated. The estimates are sensitive to 
the estimated rate of input of chloride from the 
atmosphere; this is the greatest data need for the 
future applications of the method. Preliminary ap- 
plications of the method to sixteen basins in 
Nevada, including Las Vegas Valley, indicate that 
the method can be a useful tool for hydrologists 
and resource managers. Correlation coefficients be- 
tween recharge efficiencies for the basins--estimat- 
ed on the basis of recharge estimates that use the 
chloride-balance method and two other currently 
used techniques--range from 0.54 to 0.95, depend- 
ing on assumptions about where the method may 
be applied. (Author’s abstract) 
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Hydrogeological conditions by qualitative assess- 
ment of water level and quality data are discussed 
in terms of aquifer stratigraphy and a water spread- 
ing experiment. The San Jacinto basin, structurally 
a sediment-filled graben (4 km by 40 km) formed 
by right-stepping en echelon faulting in the right- 
slipping San Jacinto fault zone, provides most of 
the water demand in the San Jacinto valley. Pump- 
ing of groundwater in the past 80 years had caused 
the water level to drop at some locations by 90 m. 
Analysis of seasonal and long-term fluctuations of 
water levels suggests at least four hydrologic sub- 
regimes in the basin. Stiff and Pipper diagrams 
indicate four major types of subsurface water. 
Major ion concentrations appear stable over the 
recorded period from 1951 to 1986 despite repeat- 


WATER CYCLE—Field 2 
Groundwater—Group 2F 


ed changes of water levels in the past 48 years. 
Hydrologic discontinuities are recognized from 
contour maps of four-year mean water elevations 
and four-year mean concentrations of total dis- 
solved solids (TDS). Some discontinuities coincide 
with faults while others probably signify sedimen- 

tary facies boundaries. A trough of low TDS (re- 
flecting ancient channel deposits of high hydraulic 
conductivity) lies southwest of the present channel 
of the San Jacinto River. This implies the San 
Jacinto River has migrated northeast ly in 
response to tectonic tilting of the basin. That TDS 
trough also suggests that most of the subsurface 
water leaves the basin about 7 km south of the 
present river exit. Because of its mixing with high- 
TDS water from the northwest, the northwest 
moving subsurface water appears to have been 
displaced southward before it exits the basin. Con- 
tours of sulfate, which is almost absent in the water 
from the northwest, provide a better indication of 
exit location. (Author’s abstract) 
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There is massive, continuous inflow of seawater at 
a place on the coast of the karstic island of Cepha- 
lonia in the Mediterranean. This current reappears 
at the coast on the other side of the island. This is 
extremely astonishing when it is considered that, 
for water, sea level represents minimum potential 
in the earth’s gravitational field. The nature of the 
energy which causes the phenomenon has been the 
subject of various studies. The proposed explana- 
tion is connected with the existence of a marine 
current which creates a hydraulic gradient be- 
tween the two sides of the island while maintaining 
inflow by density flow. Three factors occur simul- 
taneously in this exceptional case and probably 
contribute to the phenomenon of inflow of sea 
water and outflow of brackish water. The energy 
of the Aegean-Adriatic marine current probably 
causes the phenomenon. Density flow must then 
accentuate and maintain the movement. The proc- 
ess is made possible by the existence of karstic 
conduits which were probably formed after the 
Tertiary period and which lie in a similar direction 
to that of the marine current. (Miller-PTT) 
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Preliminary interpretation of available hydrogeolo- 
gic data suggests that some areas underlying east- 
ern Indiana, north-central Kentucky, and western 
Ohio might be worthy of further study regarding 
the disposal of high-level radioactive waste in Pre- 
cambrian crystalline rocks buried beneath Paleozo- 
ic sedimentary rocks in the area. The data indicate 
that (1) largest areas of deepest potential burial and 
thickest sedimentary rock cover occur in eastern 
Indiana; (2) highest concentrations of dissolved 
solids in the basal sandstone aquifer, suggesting the 
most restricted circulation, are found in the south- 
ern part of the area near the Kentucky-Ohio State 
line and in southeastern Indiana; (3) largest areas of 
lowest porosity in the basal sandstone aquifer, low 
porosity taken as an indicator of the lowest 
groundwater flow velocity and contaminant mi- 
gration, are found in northeastern Indiana and 
northwestern Ohio, central and southeastern Indi- 
ana, and central Kentucky; (4) the thickest confin- 
ing units that directly overlie the basal sandstone 
aquifer are found in central Kentucky and eastern 
Indiana where their thickness exceeds 500 ft; (5) 
steeply dipping faults that form potential hydraulic 
connections between crystalline rock, the basal 
sandstone aquifer, and the freshwater circulation 
system occur on the boundaries of the study area 
mainly in central Kentucky and central Indiana. 
Collectively, these data indicate that the hydrogeo- 
logy of the sedimentary rocks in the western part 
of the study area is more favorably suited than that 
in the remainder of the area for the application of 
the buried crystalline-rock concept. (USGS) 
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Groundwater declines of several ft/yr since the 
1940’s have induced aquifer-system compaction 
and land subsidence of as much as 0.5 ft in the 


Tucson and 1.1 ft in Avra Valley, Arizona. 
Aquifer ot compaction is affected by the 
layering, hydraulic diffusivity, preconsolidation- 
stress threshold, and stress history of the aquifer 
system. Layering at extensometer sites can be cate- 
gorized into three general groups that typify the 
fine-grained and coarse-grained layering within the 
Fort Lowell Formation and upper Tinaja beds. 
Data from the first group show almost as much 
elastic as inelastic compaction, a layering frequen- 
cy of six layers/100 ft, and weighted-average aqui- 
tard thicknesses of 20 to 50 ft. Data from the 
second group show inelastic compaction, a layer- 
ing frequency of two to three layers/100 ft, an 
average aquitard thickness of less than 20 ft. Data 
from the third group show inelastic compaction, a 
layering frequency of fewer than two layers/100 ft, 
an average aquitard thickness of more than 30 ft. A 
one-dimensional compaction model was applied to 
data from six extensometers to simulate aquifer- 
system compaction of less than 0.1 ft. Values of 
elastic and some values of inelastic specific storage 
are comparable to values estimated in California. 
Parts of the aquifer system appear to be in transi- 
tion from predominantly elastic to inelastic com- 
paction. Water level declines since 1940 at six 
extensometer sites are within an estimated precon- 
solidation-stress threshold of 50 to 150 ft. & SGS) 
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The rocks in the western Salt River Valley were 
divided into six units on the basis of lithology, 
geologic structure, and water-bearing characteris- 
tics. Highly impermeable Precambrian to Middle 
Tertiary metamorphic and granitic rocks make up 
most of the surrounding mountains and underlie 
the aquifer. Middle Tertiary to Quaternary volcan- 
ic rocks locally overlie the metamorphic and gra- 
nitic rocks and may be interbedded with basin fill. 
The Middle Tertiary red unit, which was deposit- 
ed before the Basin and Range disturbance, con- 
sists of indurated sediments and is not a source of 
water. The aquifer includes unconsolidated to 
well-consolidated mud, silt, clay, sand, and gravel 
and was subdivided into lower, middle, and upper 
units that range in age from Middle Tertiary to 
Quaternary. The lower unit, which contains eva- 
porites is the oldest basin-fill unit and unconforma- 
bly overlies the metamorphic and granitic rocks. 
The middle unit overlies and is less extensively 
faulted than the lower unit. The lower and middle 
units were deposited in a closed basin; the upper 
unit was deposited after the development of inte- 
grated drainage. Estimates of hydraulic conductiv- 
ity range from 3 to 24 ft/day in the lower unit, 
from 4 to 60 ft/day in the middle unit, and from 
180 to 1,700 ft/day in the upper unit. Dissolved- 
solids concentrations in the groundwater range 
from 200 mg/L near recharge areas to more than 
100,000 mg/L near the Luke salt body. Locally, 
concentrations of fluoride and nitrate in the 
groundwater exceed drinking water standards. 
(USGS) 
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Nineteen wells were installed at nine sites in the 
Melton Valley area. The wells are intended to 
provide information on water levels in both rego- 
lith and bedrock, aquifer characteristics, and sub- 
surface lithology. Well depths range from 24 to 86 
ft for shallow wells, and from 126 to 301 ft for 
deep wells. Four inch diameter cores were ob- 
tained from four of the deep wells. Caliper, 
neutron, and gamma-gamma density bore- 
hole geophysical logs were obtained for each deep 
well. Lithologic description of cores and analysis 
of geophysical logs indicate that one deep well 
(UA2) is completed entirely within the Nolichucky 
Shale; one deep well (UD2) is completely entirely 
within the Pumpkin Valley Shale; two deep wells 
(UB2, UE2) are completed entirely within the 
Maryville Limestone; four deep wells (UF2, UG2, 
UH2, UI2) penetrate both the Nolichucky Shale 
and the Maryville Limestone. Well UC2, located 
near the crest of Haw Ridge, penetrates an imbri- 
cate splay of the Copper Creek thrust fault, which 
places the older Rome Formation above the 
younger Chickamauga Limestone, at a depth of 
about 100 to 117 ft. (USGS) 
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Geological, isotope (tritium and 
O18) and chemical (mainly nitrate and chloride 
concentrations) evidence is interpreted to give a 
mutually consistent picture of the recharge sources 
and flow pattern so the important undwater 
resource in the deep glacial and interglacial depos- 
its of the sector of the Canterbury Plains between 
the Selwyn River and Ashley River, especially the 
confined gravel aquifers that presently provide 
about 300,000 cu m daily of mainly very high 
= uality water for the needs of Christchurch city. 
e 27- pied caer study of tritium measurements encom- 
and decline of thermonuclear triti- 
um oe filet in mr region. Major rivers emergin, 
from the hill and mountain catchments to the west 
of the Plains are depleted in O18 relative to aver- 
age low-level precipitation. Most of the Paoai 
water is river-recharged, but some areas o 
cant local pi itation recharge pomne hada gor are 
clearly Saeed by O18 and chemical concentra- 
tions. The pressure distribution, tritium and chemi- 
cal data reveal that the artesian groundwater un- 
derlying Christchurch ascends from deeper 
aquifers into the shallowest aquifer via in the 
confining layers; much of this flow is induced by 
withdrawal, and the data reveal nothing about 
possible offshore discharge through the seaward 
extension of the shallowest aquifer, which is 
known to ou 40 km beyond the coast. The 
Christchurch aquifers are recharged by infiltration 
from Waimakariri River in its central Plains 
reaches, and the resulting flow regime is east and 
yw ore oe haporn ane water poe yd of the 
leeper Christchurch aquifers appears to be guaran- 
teed for the future provided the river can be main- 
tained in its present condition. Shallow groundwat- 
er, and water recharged to depth by other rivers, 
irrigation and local precipitation on the unconfined 
western areas of the Plains, are more susceptible to 
agricultural and other pollutants; none of this 
water is encountered in the aquifers under 
Christchurch, but only in low aquifers and 
surface discharges, or else flowing to the southeast, 
7 — _— the area. (Author’s abstract) 
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HYDROLOGY AND WATER QUALITY AS- 
oat OF RHINE BANK GROUNDWATER IN 
THE NETHERLANDS. 


weak (Netherlands) - Waterleidingartikelen, Rijs- 
Ps Stuyfeand. 

inal Yt Hydrology JHYDA7, Vol. 106, No. 3/ 

4, p 341-363, April 20 1989. 14 fig, 5 tab, 46 ref. 


Descriptors: *Water pollution sources, *Ground- 
water quality, *Surface-groundwater relations, 
*The Netherlands, *Water quality, *Geohydro- 
logy, *Groundwater recharge, *Rhine River, 
Groundwater pollution, Groundwater, Infiltration, 
Isotope studies, Glacial aquifers, Tritium, Oxygen 
isotopes. 


In deltaic areas with deep polders and in valleys or 
deltas with heavy groundwater explditation, bank 
infiltration is a rapidly expanding fhechanism of 
groundwater recharge. Rhine bank filtrate can be 
distinguished best from autochthonous groundwat- 
er in The Netherlands by way of its natural lower 
O18 content. Tritium is a good measure of the 
portion of water younger than 25 gem at least in 
well mixed Rhine bank filtrate. This portion carries 
the bulk of the contaminations originating from the 
Rhine, as evidenced by strong positive correlations 
between H3 and, e.g., halogenated hydrocarbons, 
taste and mutagenic activity according to the 
Ames test. The composition of Rhine bank fitrate 
is further governed by the redox level of the 
hydrogeochemical system, varying in The Nether- 
lands from suboxic to anoxic with fermentation, 
and by the underground distance to the influent 
Rhine branch. Anoxic bank filtrate with strong 
SO4-reduction and CH4 > 1 mg/| exhibited a 
significantly different composition from anoxic 
bank filtrate without fermentation and without 
SO4-reduction. The following parameters are in- 
volved: HCO3, total dissolved solids, md 


. A longer underground detention time or 
travel distance, leads to a small decrease in the 
share of bank filtrate, and a rather strong decrease 
in K, Li, F, temperature, Mo (only in anoxic, SO4- 
(meta)stable bank filtrate), UV-extinction, AOCI, 
X7OCI and mutagenic activity. Coli bacteria and 
viruses could not be detected, even in samples 
from wells at 50 m distance from the Rhine, with a 
—T ‘a time of 30 d. (Author’s abstract) 


G TWO-DIMENSIONAL ANA- 
LYTICAL SOLUTION FOR HYDRODYNAMIC 
DISPERSION IN BOUNDED MEDIA WITH 
THE FIRST-TYPE BOUNDARY CONDITION 
AT THE SOURCE, 

International Technology Corp., Monroeville, PA. 
- For primary bibliographic entry see Field SB. 


SYMMETRIC-MATRIX TIME INTEGRATION 
SCHEME FOR THE EFFICIENT SOLUTION 
OF ADVECTION-DISPERSION PROBLEMS, 

Karlsruhe Univ. (Germany, F.R.). Inst. fuer Hy- 


dromechanik. 
For primary bibliographic entry see Field 5B. 
W89-11756 


CONTAMINANT TRANSPORT AND BIODE- 
GRADATION: 1. A NUMERICAL MODEL FOR 
REACTIVE TRANSPORT IN POROUS MEDIA. 
Massachusetts Inst. of Tech., Cambridge. Dept. of 
Civil Engineering. 

For primary bibliographic entry see Field 5B. 
W89-11757 


CONTAMINANT TRANSPORT AND BIODE- 
GRADATION: 2. CONCEPTUAL MODEL AND 
TEST SIMULATIONS. 

Golder Associates, Inc., Redmond, WA. 

For primary bibliographic entry see Field SB. 
W89-11758 


ANALYTICAL MODEL OF CONTAMINANT 

TRANSPORT FROM DIFFUSE SOURCES IN 

SATURATED POROUS MEDIA, 

Commonwealth Scientific and Industrial Research 

—— Adelaide (Australia). Div. of Water 
esources. 

For primary bibliographic entry see Field SB. 
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METHODS FOR DETERMINING TRANS- 
VERSE DISPERSION COEFFICIENTS OF 
POROUS MEDIA IN LABORATORY COLUMN 
EXPERIMENTS. 


Connecticut Univ., Storrs. Dept. of Geology and 
Geophysics. 
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Water Resources Research WRERAO, Vol. 25, 
No. 6, p 1249-1258, June 1989. 8 fig, 6 tab, 22 ref. 
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Continuous point source and instantaneous finite 





porous media in laboratory column experiments. 
The methods entail injecting a conservative tracer 
from an injector embec3ed in a porous medium, 
monitoring concentration variations with time 
wile Ge eum © ee ee Se 
tracer impinges the column puis cottite 


in porous media and espe- 
> athe tea pasate Oc Gotposieing a way 
vou on wal ten enguateed 
cient of undisturbed core samples. (Author’s ab- 
stract) 
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SOLUTE ADVECTION IN STRATIFIED FOR- 
MATIONS. 

Royal Inst. of Tech., Stockholm (Sweden). 

bc D. Cvetkovic, and A. M. Shapiro. 

ater Resources Research ci iene Vol. 25, 
Nos 6, p 1283-1289, June 1989. 8 fig, 21 
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OPTIMAL CONTROL OF GROUNDWATER 
BY THE FEEDBACK METHOD OF CONTROL. 
California Univ., Davis. Dept. of Land, Air and 
Water Resources. 
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EVALUATION OF MA’ 

MODELS OF THE TRANSPORT OF BIOLOGI- 
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Illinois Univ. at Urbana-Champaign. Dept. of 


Agronomy. . 7 
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MATHEMATICAL ANALYSIS OF ARTIFICIAL 
RECHARGE FROM BASINS. 

Colorado State Univ., Fort Collins. 

For primary bibliographic entry see Field 4B. 
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TRANSITIONS IN MIDWESTERN GROUND 
WATER LAW. 

Illinois State Water Survey Div., Champaign. 

For primary bibliographic entry see Field 6E. 
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PRELIMINARY REPORT ON GROUND- 
WATER RESOURCES OF THE CHICAGO 
REGION, ILLINOIS. 

Illinois State Water Survey, Urbana. 

M. Suter, R. E. Bergstrom, H. F. Smith, G. H. 
Emrich, and W. C. Walton. 

Illinois State Water Survey Cooperative Ground- 
Water Report I, 1959. 89p, 50 fig, 26 tab, 40 ref, 2 
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Groundwater resources in the Chicago region of 
Illinois are developed from four water yielding 
units: (1) glacial drift aquifers; (2) shallow dolomite 
aquifers; (3) Cambrian-Ordovician aquifer; and (4) 
the Mt. Simon Aquifer. The Cambrian-Ordovician 
Aquifer has been the most highly developed source 
of large groundwater supplies. Its estimated yield 
in 1958 of > 43 million gallons/day (mgd) ap- 
proaches the amount that can be withdrawn with- 
out dewatering the Ironton-Galesville Sandstone, 
the lowermost and most productive formation in 
the aquifer. Artesian pressure in the Cambrian- 
Ordovician Aquifer at Chicago has declined as 
much as 660 ft since 1864 as a result of pumpage. 
The glacial drift and shallow dolomite aquifers 
yielded more than half of the 127.9 mgd of ground- 
water pumped in the region in 1957. This with- 
drawal resulted in no general decline in nonpump- 
ing water levels, indicating that the potential yield 
is considerably larger than present withdrawal. 
Future groundwater supplies should be taken from 
the shallow aquifers wherever possible. (Author’s 
abstract) 
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GROUND-WATER RESOURCES OF JASPER 
AND NEWTON COUNTIES, TEXAS. 

J. B. Wesselman. 

Texas Water Development Board Report 59, Sep- 
tember 1967. 167p, 31 fig, 7 tab, 46 ref. 
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Large quantities of fresh water are present in the 
aquifers of Jasper and Newton Counties. Depth 
from the land surface to the base of fresh water-- 
water containing < 1,000 parts per million (ppm) 
of dissolved solids--varies from possibly zero in a 
small area of northwestern Jasper County to > 
3,000 ft in the central parts of both counties, and is 
about 1,000 ft along the southern boundary of the 
report area. About 45% of the sediments to these 
depths are sands that will yield fresh water to 
wells. Under present conditions (1966), it is esti- 
mated that an average of at least 500 million gal- 
lons per day (mgd) of fresh. water infiltrates the 
outcrops of the aquifers. Use of the groundwater in 
the report area was about 52 mgd in 1965. The 
geologic and hydrologic units that yield fresh or 


slightly saline water (water containing 1,000 to 
3,000 ppm of dissolved solids) to wells in Jasper 
and Newton counties are: The Yegua Formation; 
the Jackson Group; the Catahoula Sandstone; and 
the Jasper, Evangeline, and Chicot aquifers. The 
average coefficients of permeability range from 
260 to 1,322 gallons per day (gpd)/sq ft. Water 
levels in all the aquifers have been lowered to 
some extent. The greatest decline, about 200 ft, has 
been in the Evangeline aquifer in the southwestern 
part of Jasper County. The chemical quality of 
most of the groundwater in the report area is 
excellent. Many users of the water have had ‘iron’ 
problems, but workable remedies are being ap- 
plied. Contamination is and has been a minor prob- 
lem. Large quantities of slightly to very saline 
water exist downdip from the fresh water. Waters 
of this type move updip when the pressure head of 
the fresh water bearing part of the aquifers is 
reduced. (Lantz-PTT) 
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PROCEEDINGS OF THE FOCUS CONFER- 
ENCE ON EASTERN REGIONAL GROUND 
WATER ISSUES. 

September 27-29, 1988, Stamford, Connecticut. 
National Water Well Association, Dublin, Ohio, 
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The fifth annual FOCUS Conference on Eastern 
Regional Ground Water Issues addressed many 
important groundwater issues in the northeastern 
region of North America. Sessions were devoted 
to: investigative techniques in groundwater, 
groundwater contamination and liability, agricul- 
tural and domestic impacts on groundwater, moni- 
toring well construction, dealing with under- 
ground storage tanks, aquifer restoration and reme- 
dial action, eastern groundwater management, gla- 
cial geology/hard rock, radioactivity in ground- 
water and unsaturated zone investigations. Gov- 
ernment officials, geohydrologists, consulting engi- 
neers, geologists, geochemists and industry repre- 
sentatives attended the meeting. They were 
pleased with the quality of papers and the opportu- 
nity to exchange information and ideas with their 
peers. This bound volume of proceedings contains 
the papers that were presented at the meeting. (See 
W89-11916 thru W89-11952) (Author’s abstract) 
W89-11916 


ELECTROMAGNETIC DATA INTERPRETA- 
TION USING MULTIVARIATE §LEAST- 
SQUARES REGRESSION. 

Soil Testing Engineers, Inc., Baton Rouge, LA. 
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APPLICATION OF CROSS-WELL VOLTAGE 
MEASUREMENTS FOR ASSESSING FRAC- 
TURE FLOW HYDROLOGY. 

Connecticut Univ., Storrs. Dept. of Geology and 
Geophysics. 

For primary bibliographic entry see Field 7B. 
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APPLYING SEISMIC REFLECTION TECH- 
NIQUES TO HYDROGEOLOGICAL INVESTI- 
GATIONS. 

Gartner Lee, Inc., Niagara Falls, NY. 

For primary bibliographic entry see Field 7B. 
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GROUNDWATER MONITORING IN KARSTIC 
TERRAIN: A CASE STUDY OF A LANDFILL 
IN NORTHERN NEW YORK. 

Stearns and Wheeler, Cazenovia, NY. 

T. R. Byrnes, and D. W. Stoner. 

IN: Proceedings of the FOCUS Conference on 
Eastern Regional Ground Water Issues, September 
27-29, 1988, Stamford, Connecticut. National 
Water Well Association, Dublin, Ohio, 1988. p 53- 


76, 10 fig, 2 tab, 9 ref. 
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The City of Watertown, New York, operates an 80 
acre unlined municipal landfill overlying karstic 
limestone. This geologic environment ronal spe- 
cial problems for the design of an effective ground- 
water monitoring system. Caves, sinkholes and dis- 
appearing streams were found in the immediate 
vicinity of the landfill. If large solutional openings 
exist in the bedrock beneath the landfill, they 
would act as conduits for leachate flow. In order 
to effectively monitor groundwater quality, these 
openings needed to be located. A combination of 
several geophysical methods, fracture trace analy- 
sis, and field surveys were used to site ot 
wells. Field investigations began with ——— 
study of bedrock exposures in the area. 
Next, shallow borings determined the nature of the 
overburden and depth to bedrock. This informa- 
tion was used to choose the most appropriate geo- 
physical methods to use to detect large vertical 
openings in the bedrock. The Geonics EM16 and 
EM34-3XL were used with limited success where 
depth to bedrock was not > 10 to 15 ft. Where 
depth to bedrock was< 10 ft, niy the EMSOXE 
radar (GPR) was used to verify the EM34 
results. Overall, significant anomalies 

with the EM34XL tended to coincide an Bho. frac- 
ture traces identified on old aerial photographs of 
the area predating the landfill. The use of several 
geophysical techniques was most successful as a 
reconnaissance tool, in combination with other 
methods of investigation, to aid in the efficient 
placement of monitoring wells in a complex geo- 
logic environment. (See also W89-11916) (Author’s 
abstract) 
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DEFINING GLACIAL OUTWASH AQUIFERS. 
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PREDICTING AND TRACING LOW LEVEL 
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STUDY. 

Gerber (Robert G.), Inc., Freeport, ME. 
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CHEMICAL REHABILITATION OF A SEPTIC 
SYSTEM. 

Illinois Univ., Urbana. Dept. of Agronomy. 

For primary bibliographic entry see Field 5B. 
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PREDICTING NITROGEN CONCENTRA- 
TIONS IN GROUND WATER-AN ANALYTI- 
CAL MODEL. 

IEP, Inc., Sandwich, MA. 
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ABANDONMENT OF GROUNDWATER MONI- 
TORING WELLS AT THE SAVANNAH RIVER 
PLANT, AIKEN, SOUTH CAROLINA. 
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REDUCTION OF VOLATILE ORGANIC COM- 
POUND LEVELS IN SOILS AND GROUND 
WATER USING IN-GROUND SOIL VENTING. 
IEP, Inc., Northborough, MA. 

For primary bibliographic entry see Field 5G. 
W89-11931 


MULTIOBJECTIVE ANALYSIS OF A COM- 
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HMM Associates, Inc., Concord, MA. 
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CAPTURE ZONE DESIGN USING SIMULA- 
TION MODELS AND OPTIMIZATION TECH- 
NIQUES. 


Connecticut Univ., Storrs. Environmental Re- 
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RAPID RISE OF SHALLOW GROUNDWATER 
TABLES ON INFILTRATION-PRELIMINARY 
RESULTS AND IMPLICATIONS ON AQUIFER 
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IN: Proceedings of the FOCUS Conference on 
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27-29, 1988, Stamford, Connecticut. National 
Water Well Association, Dublin, Ohio, 1988. p 
325-338, 5 fig, 1 tab, 23 ref. NJAES Project 15235. 
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A method of estimating macropore flow param- 
eters for studying infiltration in situ is based on 
kinematic wave theory. The resulting model com- 
prises a set of analytical equations which can be 
easily solved for a broad variety of transient flow 
situations. The field equipment required to experi- 
mentally determine the flow parameters include a 
double ring infiltrometer, a neutron meter and a 
sensitive recording piezometer. A rapid rise of the 
shallow water table underneath and nearby the 
confinement is attributed to preferred flow. The 
profiles of volumetric soil moisture increases with 
respect to the moisture content immediately before 
infiltration. All profiles but the last one are charac- 
terized by the bull: of increase near the soil surface 
and some increase at the lowest two horizons 
where the water content did not increase more 
than 0.028. Only at a much later time, when the 
matrix wetting front had arrived at the two lowest 
horizons, did the water content increase. The early 
and limited moisture increase below the 1.4 m 
depth indicates that the rapid rise of the water 
table is not only due to a pressure wave, but also 
due to mass flow of water to this depth. (See also 
W89-11916) (Lantz-PTT) 
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WATER TREATMENT OPTIONS. 

Pennsylvania State Univ., University Park. Dept. 
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RELIABILITY OF GROUNDWATER MODEL- 
ING FOR THE ANALYSIS OF QUARRY 
DEWATERING. 

Dunn Geoscience Corp., Albany, NY. 

For primary bibliographic entry see Field 4C. 
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GROUND WATER IN AN UPLAND VALLEY, 
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Sciences. 
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On the basis of subsurface investigation, surficial 
mapping, aquifer testing, and consideration of geo- 
logic processes, a qualitative model is proposed 
relating Quaternary stratigraphy to the distribution 
of groundwater. The study indicates that the ge- 
ometry of the retreating ice margin and the result- 
ing distribution of glaciofluvial, glaciolacustrine, 
and alluvial sediment control the occurrence of 
groundwater. Because similar stratigraphy has 
been reported throughout New England, the 
model should be useful for planning and interpret- 
ing geohydrologic investigations in other previous- 
ly glaciated, upland valleys. This investigation de- 
lineated three geohydrologic units overlying dolo- 
mictic bedrock: an unconfined aquifer in alluvium; 
a glaciolacustrine aquitard of varying integrity, 
and a confined aquifer in glaciofluvial deposits. 
Chemical analyses of numerous groundwater sam- 
ples indicate that contamination is restricted to the 
uppermost aquifer and has not affected the deeper 
aquifer which is used as a public water supply. 
Glaciolacustrine sediment is sufficiently imperme- 
able near several landfills to maintain upward hy- 
draulic gradients between the two aquifers and to 
prevent downward migration of contaminated 
water. The model predicts that permeable, glacio- 
fluvial sand and gravel overlie bedrock or till and 
underlie a glaciolacustrine aquitard. The lacustrine 
sediment is coarser or thinner, and less able to 
confine the lower aquifer, in the proximity of 
former ice margins, near valley walls, where 
streams entered the lake, or where the aquitard has 
been eroded. Research suggests that a thorough 
literature survey, mapping of surface drainages, 
and identification of outwash heads could direct 
and enhance the efficiency of subsurface investiga- 
tion. (See also W89-11916) (Author’s abstract) 
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Seepage velocities for stress-relief fractures, found 
in the hills and valleys of eastern Kentucky, were 
determined by performing fluorescent dye traces 
through selected fractures. A roadcut, which con- 
tained several fracture zones, was selected near 
Corbin, Kentucky, for five dye traces. The traces 
were run directly through the fractures using fluo- 
rescein, r WT, and direct yellow. Seep- 
age velocities of 0.28 ft/hr and 0.55 ft/hr were 
determined with rhodamine WT and fluorescein, 
respectively. The direct yellow dye did not 
produce a positive result. Six wells, located within 
the Wolfpen Branch Basin, were selected near 
Hazard, Kentucky, for a large scale dye trace. 
Rhodamine WT was inserted into well no. 84. The 
remaining wells (nos. 50, 51, 80, 81, and 82), a 
spring, and a stream were monitored for the arrival 
of the dye. The dye was eventually detected in the 
shallow wells, nos. 81 and 82, as well as the spring 
and the stream sampling points. The dye was not 
detected in the deeper wells, nos. 50, 51, or 80. The 
dye trace produced seepage velocities of 0.67 ft/ 
day and 1.38 ft/day. These values represent the 
velocity of groundwater movement within a basin 
containing stress-relief fractures. This encompasses 
flow through not only vertical and horizontal frac- 
tures, but flow along bedding plane breaks and 
confining beds are well. The determined seepage 
velocity ‘values can be used to aid in the prediction 
of arrival times for contaminants released by 
mining processes. (See also W89-11916) (Author's 
abstract) 

W89-11948 


GEOCHEMISTRY OF RADON-RICH WATERS 
FROM TWO-MICA GRANITES. 

New Hampshire Univ., Durham. 

For primary bibliographic entry see Field 2K. 
W89-11949 


AERATION FOR THE REMOVAL OF RN 
FROM SMALL WATER SUPPLIES. 

Lowry Engineering, Inc., Unity, ME. 

For primary bibliographic entry see Field 5F. 
W89-11950 


HYDROGEOLOGIC AND SOIL GAS EVALUA- 
TION OF GROUNDWATER CONTAMINA- 
TION AT A MUNICIPAL LANDFILL IN NEW 
YORK STATE. 

Dunn Geoscience Corp., Albany, NY. 

For primary bibliographic can see Field 5B. 
W89-11951 


DETECTION OF SUBSURFACE GASOLINE 
CONTAMINATION IN NEW ENGLAND GLA- 
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CIATED TERRAIN USING SOIL GAS SURVEY- 
ING 


Connecticut Univ., Storrs. Dept. of Geology and 
Geophysics. 

For primary bibliographic entry see Field 5A. 
W89-11952 


CONCEPTUAL MODEL OF NUTRIENT 
TRANSPORT IN SUBSURFACE SOIL SYS- 
TEMS, 

Maine Univ. at Orono. Environmental Studies 
Center. 

For primary bibliographic entry see Field 5B. 
W89-11958 


GROUNDWATER POLLUTION--PROBLEMS 
AND SOLUTIONS. 

National Water Well Association, Worthington, 
OH. 

For primary bibliographic entry see Field 5B. 
W89-11963 


NITRATE CONTAMINATION OF THE 
WATER-TABLE AQUIFER BY SEPTIC TANK 
SYSTEMS IN THE COASTAL PLAIN OF 
DELAWARE. 

Delaware Geological Survey, Newark. 

For primary bibliographic entry see Field 5B. 
W89-11964 


VIRUS MOVEMENT INTO GROUNDWATER 
FROM SEPTIC TANK SYSTEMS. 

Maine Univ., Orono. Dept. of Civil Engineering. 
For primary bibliographic entry see Field SB. 
W89-11965 


HYDROGEOLOGIC MISINTERPRETATIONS 
AND AQUIFER CONTAMINATION CAUSED 
BY LEAKING MONITORING WELLS. 

Brown (K.W.) and Associates, Inc., College Sta- 
tion, TX. 

For primary bibliographic entry see Field 7A. 
W89-12003 


CONSTRUCTION AND QUALITY ASSESS- 
MENT OF THE IN SITU CONTAINMENT OF 
CONTAMINATED GROUNDWATER. 

GKN Hayward Baker Co., Odenton, MD. 

For primary bibliographic entry see Field 5G. 
W89-12004 


CAPTURE OF A GROUNDWATER CONTAMI- 
NATION PLUME IN FRACTURED BEDROCK 
BY AN ARTIFICIALLY PRODUCED FRAC- 
TURE ZONE CREATED THROUGH CON- 
TROLLED BLASTING. 

Dunn Geoscience Corp., Albany, NY. 

For primary bibliographic entry see Field 5G. 
W89-12005 


SIMULATION OF GROUNDWATER FLOW 
CHARACTERISTICS BY FLOW AND MASS 
TRANSPORT MODELS. 

New Jersey Dept. of Environmental Protection, 
Trenton. Div. of Solid Waste Management. 

For primary bibliographic entry see Field 5G. 
W89-12006 


ISOLATION AND MITIGATION OF GROUND- 
WATER CONTAMINATION BASED ON 
GROUNDWATER MODELING TECHNIQUES: 
A CASE HISTORY. 

Camp, Dresser and McKee, Inc., Atlanta, GA. 
For primary bibliographic entry see Field 5G. 
W89-12007 


CONTROL AND REMEDIATION OF VOLA- 
TILE ORGANIC CHEMICAL MIGRATION IN 
FRACTURED BEDROCK. 

Jordan (Edward C.) Co., Inc., Portland, ME. 

For primary bibliographic entry see Field 5B. 
W89-12008 


DESIGN AND OPERATIONAL CHARACTER- 
ISTICS OF A COLLECTION TREATMENT/RE- 
CHARGE/FLUSHING GROUNDWATER RE- 
MEDIATION SYSTEM. 

PRC Environmental Management, Inc., Chicago, 
IL. 

For primary bibliographic entry see Field 5G. 
W89-12009 


BASICS OF GROUNDWATER CONTAMINA- 
TION MODELING. 

Camp, Dresser and McKee, Inc., Atlanta, GA. 
For primary bibliographic entry see Field 5B. 
W89-12011 


STATISTICAL MODEL FOR DISTRIBUTION 
OF CHEMICALS IN GROUNDWATER, 
Woodward-Clyde Consultants, Denver, CO. 

For primary bibliographic entry see Field 5B. 
W89-12059 


MODELING OF CONTAMINANT TRANS- 
PORT FROM RESERVE PIT SITES. 

ERT, A Resource Engineering Co., Concord, MA. 
For primary bibliographic entry see Field 5B. 
W89-12067 


RECHARGE STUDIES IN THE WESTERN 
MURRAY BASIN: 3. RESULTS OF DRILLING 
PROGRAMS AT EUSTON AND BALRANALD. 
Commonwealth Scientific and Industrial Research 
Organization, Adelaide (Australia). Div. of Water 
Resources. 

P. G. Cook, A. N. Holub, and G. R. Walker. 
Technical Memorandum 98/1, March 1989. 31p, 
15 fig, 12 tab, 4 ref. 


Descriptors: *Groundwater recharge, *Drilling, 
*Groundwater quality, *Agriculture, *Vegetation 
effects, Australia, New South Wales, Eucalyptus 
trees, Salinity. 


This report presents the results of drilling pro- 
grams carried out between August and September 
1988 at field sites near Euston and Balranald, west- 
ern New South Wales. The aim of the project was 
to determine whether clearing of native mallee 
(Eucalyptus spp.) vegetation in the region is likely 
to lead to significant groundwater salinity prob- 
lems. The holes are located beneath mallee, and on 
land which was cleared 50 years ago, and has since 
been used for pasture and crops under a dryland 
farming regime. Samples were analyzed for water 
content, chloride and matric suction. (See also 
W89-05757 and W89-05423)(Author’s abstract) 
W89-12077 


ANALYSIS OF eee FLUCTUA- 
TIONS IN WISCONSIN WELLS. 

Geological Survey, Madison, WI. Water Re- 
sources Div. 

G. L. Patterson, and A. Zapo 

Available from Books and Open-File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Infor- 
mation Circular 63, 1987. 38p, 10 fig, 15 tab, 15 ref. 


Descriptors: *Water table fluctuations, *Water 
level fluctuations, *Wisconsin, *Wells, Ground- 
water level, Hydrographs, Well hydrographs, Sea- 
sonal variation, Geohydrology, Frequency analy- 
sis, Drought, Frequency distribution, Meteorol- 
ogy, Hydrologic systems, Geology, Precipitation, 
Groundwater budget, Statistical analysis, Geomor- 
phology. 


This report presents the results of statistical analy- 
ses of historical groundwater level fluctuations in 
Wisconsin. Short-term and long-term fluctuations 
are discussed in terms of their relation to compo- 
nents of the geohydrologic system. Water level 
measurements from 124 wells with at least 20 years 
of record each were used in the study. Hydro- 
graphs of average annual water level and frequen- 
cy distribution analyses of annual maximum and 
minimum water levels were inspected for possible 
long-term trends. Analysis of annual maximum and 
minimum water levels indicates several periods in 
the annual cyclic fluctuations--two periods of re- 


cession (winter and summer), and two periods of 
rising levels (spring and fall). Usually, water levels 
are lowest in late winter and highest in spring for 
every annual cycle. A composite frequency analy- 
sis of extreme annual water levels on 71 of the 
wells shows that the lowest levels most frequently 
occur in December, February, or March. Howev- 
er, the record low usually occurs in August, 

tember, or October during drought. Groundwater 
levels most often peak in May, April, or June. In 
the fall they may peak from September through 
December, depending upon complexities of mete- 
orological, geomorphological, and geological fac- 
tors. The hydrographs show several periods of 
well-defined peaks and lows. The groundwater 
levels reached peaks in 1946, 1952, 1960, 1966, 
1973, 1979. The average interval between these 
peaks i is 6.6 years. The low levels occurred in 1949, 
1958-59, 1964, 1970, and 1977; average interval 
between the low levels is 7.0 years, which is simi- 
lar to that for the high levels. The trend of average 
annual water levels has been generally increasing 
since the late 1950’s and is in general agreement 
with the increasing trend of precipitation. (Lantz- 


PTT) 
W89-12136 
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MICROBIAL TRANSFORMATIONS OF 
AZAARENES IN CREOSOTE-CONTAMINAT- 
ED SOIL AND GROUND WATER: LABORATO- 
RY AND FIELD STUDIES. 

Geological Survey, Denver, CO. 

For primary bibliographic entry see Field 5B. 
W89-11072 


MICROBIAL ECOSYSTEM IN PETROLEUM 
WASTE LAND TREATMENT, 

University of Southern California, Los Angeles. 
Environmental Engineering Program. 

For primary bibliographic entry see Field 5D. 
W89-11109 


DEGRADATION OF ATRAZINE AND RELAT- 
ED S-TRIAZINES. 


Kansas State Univ., Manhattan. Dept. of Chemical 
Engineering. 

For primary bibliographic entry see Field 5B. 
W89-11197 


DEGRADATION OF CHLORINATED AND 
NON-CHLORINATED AROMATIC SOLVENTS 
IN SOIL SUSPENSIONS BY PURE BACTE- 
RIAL CULTURES. 

Groningen Rijksuniversiteit (Netherlands). Dept. 
of Biochemistry. 

For primary bibliographic entry see Field 5G. 
W89-11214 


RELATIONSHIP OF CATCHMENT TOPOG- 
RAPHY 


= Survey, Trenton, NJ. Water Resources 


For. primary bibliographic entry see Field 2K. 
W89-11253 


NITROGEN FIXATION AND NITROGEN AS- 
SIMILATION IN A TEMPERATE SALINE 
ECOSYSTEM. 

Dundee Univ. (Scotland). Dept. of Biological Sci- 
ences. 

B. Wollenweber, and S. Zechmeister-Boltenstern. 
Botanica Acta, Vol. 102, No. 1, p 96-105, February 
1989. 2 fig, 10 tab, 66 ref. 


Descriptors: *Nitrogen fixation, *Saline soils, *Soil 
environment, *Soil chemistry, Lakes, Ecosystems, 
Microbial degradation, Halophytes. 


The relationship between soil microbial activity 
and the nitrogen assimilation of 5 different halo- 
phytes from 4 saline sites near the lake ‘Neusiedler- 
see’ (Australia) was investigated. Between May 








and October 1985, the following were studied: (1) 
nitrogen fixation (15N2 and acetylene reduction), 
(2) N-mineralization, (3) several soil characteris- 
tics, and (4) in vivo nitrate reductase activity of 
roots and shoots of these plants. NO3(-), organic N 
and carboxylate contents of the roots and shoots, 
as well as the effect of NO3(-) fertilization on the 
amounts of these substances, were determined on 
plants growing in the field during a 3-day period in 
September 1985. Fertilization led to a decrease in 
acetylene reduction activity at most sites, and an 
increase in the nitrate reductase activity of the 
shoots of all plants. Overall, carboxylate and or- 
ganic nitrogen contents of these halophytes did not 
change in response to fertilization. Only in the 
roots of Aster tripolium and Atriplex hastata was 
there a marked increase in the nitrate reductase 
activity in response to fertilization. Species grow- 
ing at the same site, such as Plantago maritima and 
Lepidium crassifolium showed contrasting levels 
of assimilatory activity. Apparent low rates of 
ammonification and nitrification were detected in 
soils from the four sites. (Author’s abstract) 
W89-11397 


HYDROGEOLOGY OF THE WESTERN PART 


INA. 
— Survey, Tucson, AZ. Water Resources 


For pis bibliographic entry see Field 2F. 
Wws9-11 


ANALYSIS OF SOIL WATER MOVEMENT ON 
A SANDY HILLSLOPE. 

New Mexico Inst. of Mining and Technology, 
Socorro. Dept. of Geoscience. 

J. T. McCord, and D. B. Stephens. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB89-182885/ 
AS, price codes: A09 in paper copy, AO1 in micro- 
fiche. New Mexico Water Resources Research In- 
stitute, Las Cruces, Technical Completion Report, 
February 1989. 168p, 87 fig, 8 tab, 87 ref. USGS 
Contract 14-08-0001-G1130. State Project 1423660. 


Descriptors: *Unsaturated flow, *Soil water move- 
ment, *Soil moisture meters, *Hysteresis, *Anisot- 
ropy, Soil water, Finite element method, Soil mois- 
ture deficiency, New Mexico, Infiltration, Simula- 
tion analysis. 


Field experiments were conducted on a virtually 
unvegetated, thinly stratified sand dune near So- 
corro, New Mexico to determine whether soil 
moisture movement had significant horizontal flow 
components. The site is in a semi-arid area where 
mean annual precipitation is about 20 cm. The site 
was instrumented with tensiometers and neutron 
probe access tubes to monitor soil water move- 
ment. These instruments show that near unit verti- 
cal hydraulic gradients occur and that moisture 
from infiltrated precipitation propagates deep into 
the sand, except near the dune crest. A bromide 
tracer buried at different locations beneath the 
dune slope was found by core sampling to have 
moved a significant distance downslope from the 
source. It appears that soil moisture does exhibit 
horizontal flow components, even through the hy- 
draulic gradients near vertical. A series of numeri- 
cal simulations was conducted to identify the most 
likely explanation for the observed field behavior. 
The principal phenomena considered were: (1) 
hysteresis in the moisture characteristics curves 
which prolongs the retention of infiltrated water in 
a zone sloping nearly parallel to the dune slope; 
and (2) anisotropy which is either constant at all 
saturations or which increases with decreasing 
saturation. A finite element flow and transport 
code, VAM2D, was modified to account for 
teresis and state-dependent anisotropy. Input hy- 
draulic properties were derived from extensive 
field and laboratory characterization. The soil 
moisture characteristic curve was highly hysteretic 
but the soil was only slightly anisotropic at satura- 
tion. Nevertheless, the simulation of rainfall infil- 
tration showed that the field behavior is mostly 
attributed to state-dependent anisotropy. This find- 
ing tends to support recent theories on anisotropy 
of unsaturated soil. (USGS) 

W89-11488 


WATER RELATIONS AND GROWTH RE- 
SPONSES OF UNIOLA PANICULATA (SEA 
OATS) TO SOIL MOISTURE AND WATER- 
TABLE DEPTH. 

Louisiana State Univ., Baton Rouge. Lab. for Wet- 
land Soils and Sediments. 

M. W. Hester, and I. A. Mendelssohn. 

Oecologia OECOBX, Vol. 78, No. 3, p 289-296, 
March 1989. 3 fig, 3 tab, 29 ref. DNR Cooperative 
— 21920-431C-79-06; Texaco Grant CE- 


Descriptors: *Grasses, *Growth, *Soil-water-plant 
relationships, *Water table, *Soil water, Dunes, 
Waterlogging, Flooding, Leaves, Drought, Vascu- 
lar tissues, Water stress. 


This study examined the water relations and 
growth responses of Uniola paniculata (sea oats) to 
(1) three watering regimes and (2) four controlled 
water-table depths. This study demonstrated that 

excessive soil moisture resulting from inundation 
or shallow water-table depth has a greater negative 
effect on plant growth than do low soil moisture 
conditions. Waterlogging stress was observed in 
plants grown at 0.3 m above the water table. This 
stress was relieved, however, at an elevation of 0.9 
m above the water table. As the elevation was 
increased from 0.9 to 2.7 m, there were no signs of 
drought stress nor a stimulation in growth due to 
lower soil moisture. It was concluded that al- 
though U. paniculata’s moisture-conserving traits 
adapt it well to the dune environment, this species 
can grow very well at an elevation of only 0.9 m 
above the water table. Field measurements of 
water-table depth in three Louisiana populations 
averaged about 1.3 m. Therefore, the observed 
limited distribution of U. paniculata along the Lou- 
isiana coast apparently cannot be explained by 
waterlogging stress induced by the low dune ele- 
vations and the corresponding shallow water-table 
depth. (Author’s abstract) 

W89-11529 


VEGETATION PATTERNS IN JAMES BAY 
COASTAL MARSHES: II. PHYSIOLOGICAL 
ADAPTATION TO SALT-INDUCED WATER 
a IN THREE HALOPHYTIC GRAMIN- 


McMaster Univ., Hamilton (Ontario). Dept. of Bi- 
ology. 

For ong bibliographic entry see Field 2L. 
W89-11565 


TRANSPORT OF INORGANIC AND NATURAL 
ORGANIC TRACERS THROUGH AN ISOLAT- 
ED PEDON IN A FOREST WATERSHED. 

Oak Ridge National Lab., TN. Environmental Sci- 
ences Div. 

P. M. Jardine, G. V. Wilson, R. J. Luxmoore, and 
J. F. McCarthy. 

Soil Science Society of America Journal SSSJD4, 
Vol. 53, No. 2, p 317-323, March/April 1989. 9 fig, 
2 tab, 23 ref. 


Descriptors: *Solute transport, *Soil columns, 
*Forest soils, *Soil solution, *Soil water, *Tracers, 
*Forest watersheds, Inorganic compounds, Organ- 
ic compounds, Pedons, Soil organic matter, Ions, 
Model studies, Mathematical equations, Convec- 
tion, Dispersion. 


The transport of several inorganic ions (Mg Gr), 
NH4(-), Br(-), and NO3(-)) and natural dissolv 
came C ts deselect as ah te 
undisturbed soil block (pedon) isolated from the 
surrounding soil was investigated. The purpose of 
the study was to investigate the ial heterogene- 
ity and the rate of nutrient transport in a forest soil. 
The tracers were added as a pulse to the soil 
— during saturated flow in three separate 
experiments sequentially emg 8 ‘MeBr2, 
NH4NO3, and DOC, respectively. temporal 
patterns of NO3(-) and Br(-) concentration ob- 
served at selected profile locations in the pedon 
were described by the convective-dispersive (CD) 
equation using flux-type boundary conditions with 
effluent concentrations treat as flux-averaged con- 
centrations. Skewed breakthrough curves (BTC) 
indicative of preferential flow were obtained at all 
measurement positions. Model-fitted velocities (v) 
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agreed well with saturated infiltration rates estab- 
lished in-situ for soils of the adjacent forest water- 
shed. Although the CD equation could describe 
the temporal mobility of the non-reactive Br(-) and 
NO3(-) tracers at any given point in the pedon, it 
could not adequately describe the tracer concen- 
tration profiles with depth at selected times after 
tracer addition. Observed BTCs for Mg(2+), 
NH4+), and DOC indicated that these tracers 
were reactive with the soil but also demonstrated 
that a significant quantity of these tracers moved 
through the soil via preferential flow. The tempo- 
ral patterns for reactive tracer movement through 
the pedon could be modeled with the CD equation 
when adsorption was reversible. (Author’s ab- 
stract) 

W89-11569 


ESTIMATION OF UNSATURATED HYDRAU- 
LIC CONDUCTIVITY FROM FIELD SORPTI- 
VITY MEAS' 


Commonwealth Scientific and Industrial Research 
Organization, Canberra (Australia). Div. of Envi- 
ronmental Mechanics. 

I. White, and K. M. Perroux. 

Soil Science Society of America Journal SSSJD4, 
Vol. 53, No. 2, p 324-329, March/April 1989. 4 fig, 
4 tab, 24 ref. AWRAC Grant 84/157, National Soil 
Conservation Program Grant 87/12. 


Descriptors: *Unsaturated flow, *Hydraulic con- 
ductivity, *Diffusivity, *Soil porosity, *Sorption, 
*Soil water, Model studies, Interstitial water, Cap- 
illary water, Soil water suction. 


Measurement or estimation of the unsaturated hy- 
draulic conductivity of soils, K(psi), is of central 
importance to the understanding of soil-water 
flows in many areas of hydrology and agriculture. 
Approximations are derived relating K(psi) to 
sorptivity, measured over a range of negative 
supply pressures. The approximations are tested 
against the Green-Ampt, Knight, and og 
White models of soil hydraulic properties. The lat 
model covers the range form a Green-Ampt like 
model to the weakly nonlinear Knight model. One 
fifth derived approximations is found to give 
K(psi) accurate to within 5 percent over the entire 
range of soil-water potential and the full range of 
the single Broadbridge-White model 
Comparison of estimates of K(psi) using this ap- 
proximation with conventionally determined 
K(psi) for repacked and intact soi! samples showed 
good agreement. In an application of the tech- 
nique, measurements of sorptivity were used to 
identify the effect of rain, falling at the end of a 
severe drought, on K(psi) of the surface soil. These 
measurements were adapted to pinpoint the 
changes in characteristic pore size brought about 
by the rain. In addition, it is shown how the 
macroscopic capillary length of a soil may be 
estimated from sorptivity measurements at any 
supply pressure. One of the principal advantages of 
the technique is that measurements of sorptivity 
sample low soil depths. The technique, there- 
fore, is suited to layered soils, shallow surface soils 
and soil tillage studies. (Author’s abstract) 
W89-11570 


EFFECT OF ACCESS HOLE PROPERTIES ON 
SOIL WATER CONTENT — 
BY NEUTRON THERMALIZATIO 

North Carolina State Univ., mabigh | Dept. of Soil 
Science. 


For primary bibliographic entry see Field 7B. 
W89-11571 


SIMPLE APPROXIMATE EQUATION TO 
CALCULATE DIFFUSIVITIES FROM ONE- 
STEP OUTFLOW EXPERIMENTS, 

Agricultural Coll. of Athens (Greece). Lab. of 
Agricultural Hydraulics. 

J. D. Valiantzas. 

Soil Science Society of America Journal SSSJD4, 
Vol. 53, No. 2, p 342-349, March/April 1989. 11 
fig, 15 ref. 


Descriptors: *Mathematical studies, *Diffusivity, 
*Soil water, *Soil porosity, *Outflow, Mathemati- 
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cal equations, Numerical analysis, Hydrologic 
properties. 


Gardner’s approximation for determining soil 
water diffusivities (D(theta)), from one-step out- 
flow experiments may deviate significantly from 
actual D(theta) values. By the systematic analysis 
of a weighting function that corrects the Gardner’s 
solution, a new simple and accurate equation is 
derived. Numerical outflow experiments were per- 
formed for a variety of arbitrary D(theta) functions 
to demonstrate the validity of the equation. Results 
indicate that the suggested procedure is applicable 
even for nonlinear In (D(theta)) functions and is 
more accurate than other previous methods. The 
present equation has been applied to analyze one- 
step outflow experiments in two soils. Numerical 
predictions of the outflow volumes were in good 
agreement with laboratory measurements. (Au- 
thor’s abstract) 

W89-11572 


EFFECT OF LOW ELECTROLYTE CONCEN- 
TRATION ON HYDRAULIC CONDUCTIVITY 
OF CLAY-SAND-HYDROXY POLYMERS SYS- 
TEMS. 


Volcani Inst. of Agricultural Research, Bet-Dagan 
(Israel). Inst. of Soil and Water. 

R. Keren, and M. J. Singer. 

Soil Science Society of America Journal SSSJD4, 
Vol. 53, No. 2, p 349-355, March/April 1989. 9 fig, 
13 ref. 


Descriptors: *Soil types, *Soil chemistry, *Soil 
water, *Groundwater movement, *Hydraulic con- 
ductivity, *Soil structure, *Flectrolytes, *Soil 
physical properties, Soil horizons, Polyelectro- 
lytes, Iron, Aluminum, Heavy metals, Adsorption, 
Clays, Sand, Polymers. 


Iron and Al oxides are ubiquitous in soils and have 
profound effects on soil structure. The objectives 
of this study were to (1) determine the effect of Fe 
or Al-polymers on saturated hydraulic conductivi- 
ty (HC) of smectite-sand mixtures at different per- 
centages of the clay cation exchange capacity 
(CEC) at different sodium adsorption ratios (SAR) 
and solution electrical conductance (EC), and (2) 
determine the reason for the observed effect. The 
HC of 5 percent smectite, 95 percent acid washed 
quartz sand (0.1 to 0.5 mm diam.) with and without 
polymer additions was determined by leaching 
with SAR 5, 10, or 20 and eC 500, 100, 50, 10, 5, 3, 
2, 1 solutions, and distilled water (DW) at pH 7.5. 
The HC of clay leached with SAR 5 solution 
decreased with a reduction in solution concentra- 
tion from 500 to 1 mol sub c/cu m, after which 
clay was leached from the system and HC in- 
creased. No clay was leached from the column in 
the presence of hydroxy-Al polymers in excess of 
25 percent of clay CEC. Little HC reduction oc- 
curred at SAR 10 in the presence of hydroxy-Al 
polymers. At SAR 20, HC of the clay-sand mix- 
tures decreased greatly, but no clay was observed 
in the leachate. Hydroxy-Fe polymers produced 
similar effects, but to a lesser extent. The presence 
of hydroxy-Fe polymers equivalent to 50 percent 
of CEC was insufficient to prevent clay dispersion 
and removal from the column when SAR 5 solu- 
tion of 1 mol sub c /cu m was replaced by DW. At 
100 percent of CEC, Fe prevented clay dispersion 
when leached with SAR 5, 10, and 20 solutions. 
Iron was not as effective as Al-polymers in pre- 
venting reduction of HC at SAR 10. The Al- 
polymers appeared to be more effective than the 
Fe-polymers because they bound clay particles 
into larger stable microaggregates than did the Fe 
polymers. A smaller percent of particles < 2 mi- 
crons was measured in the Al-treated clay than the 
Fe-treated clay. Both treatments increased the size 
of stable microaggregates compared to the untreat- 
ed clay. (Author’s abstract) 

W89-11573 


INCUBATION STUDIES OF THE FATE OF 
ORGANIC NITROGEN IN SOILS AMENDED 
WITH ACTIVATED SLUDGE. 

Volcani Inst. of Agricultural Research, Bet-Dagan 
(Israel). Inst. of Soil and Water. 

For primary bibliographic entry see Field SE. 
W89-11574 


PEDOGENIC CARBONATES IN A CALCIA- 
QUOLL ASSOCIATED WITH A RECHARGE 
WETLAND 


Dow Chemical U.S.A., Midland, MI. 

J. A. Knuteson, J. L. Richardson, D. D. Patterson, 
and L. Prunty. 

Soil Science Society of America Journal SSSJD4, 
Vol. 53, No. 2, p 494-499, March/April 1989. 4 fig, 
2 tab, 15 ref. 


Descriptors: *Soil chemistry, *Wetlands, *Soil ho- 
rizons, *Carbonates, *Soil water, *Groundwater 
recharge, *Geohydrology, *Calcium compounds, 
Hydraulic conductivity, Soil-water-plant relation- 
ships, North Dakota. 


Calcic horizon formation was studied in an Aeric 
Calciaquoll (Bearden series) adjacent to an occa- 
sionally ponded Typic Argiaquoll (Lindaas series) 
on the Lake Agassiz Plain of eastern North 
Dakota. Carbonates in the Calciaquoll accumulat- 
ed from groundwater additions. Soil water moni- 
toring during a year with near-normal rainfall and 
temperatures showed that an upward soil water 
flux existed during a 13-wk period from late spring 
through midsummer. Unsaturated hydraulic con- 
ductivity (UHC) values indicated that the 2BC 
horizon controlled upward water flux in this soil. 
Upward water movement through this horizon 
during the 14-wk period was estimated to be 36 
mm. In late summer, evapotranspirative demand 
far exceeded the UHC of the horizon. As the soil 
dried, UHC values were further reduced. Assum- 
ing time of soil formation of 4000 to 9000 yr and 
detrital carbonate mineral levels of 10 to 15 per- 
cent by weight, annual additions of calcium car- 
bonate equivalent (CCE) to the calcic horizon 
range from 0.1 to 0.2 mol/sq m-yr in this soil, 
based on the amount of carbonate in the calcic 
horizon. Annual average levels of CCE in rising 
groundwater must be between 2.6 and 8.2 mmol/ 
kg for the observed amount of carbonate to accu- 
mulate. The current amount of CCE in calcic 
horizon soil solution, as estimated by mathemati- 
cally concentrating saturation past soluble ions to 
the observed constant water content, was 3.5 
mmol/kg, a value within the range estimated. (Au- 
thor’s abstract) 
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SULFUR SPECIATION IN SOME CHESA- 
PEAKE BAY TIDAL MARSH SOILS. 
Maryland Univ., College Park. Dept. of Agrono- 


my. 

K. C. Haering, M. C. Rabenhorst, and D. S. 
Fanning. 

Soil Science Society of America Journal SSSJD4, 
Vol. 53, No. 2, p 500-505, March/April 1989. 5 fig, 
5 tab, 21 ref. 
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In order to study S compounds and processes in 
Chesapeake Bay marshes, Sulfihemist profiles were 
sampled along a transect from inland to streamside 
marsh areas of Cedar Creek Marsh and in seven 
marshes along the Nanticoke River in Dorchester 
County, MD. In both areas, higher concentrations 
of pyrite were found in areas that received Fe 
inputs from tidal overwash or from diffusion from 
mineral layers within the profile. Pyrite accumula- 
tion was favored in streamside profiles that were 
subjected to frequent tidal flushing. Pyrite was the 
major form of S in most of the organic horizons of 
the Cedar Creek streamside pedons and in several 
of the Nanticoke pedons. Organic S was the major 
form of S in the Cedar Creek inland pedons. In 
both study areas, organic C was correlated with 
total S, apparently because of the S associated with 
organic materials and the ability of organic matter 
to hold sulfate-containing tidal water. High total S 
values weré! found to be indicators of areas of 
organic S accumulation. Pyrite content was not 
significantly correlated with total S or organic C. 
Identification of ‘sulfidic materials’ for purposes of 
soil classification should be based on analysis of 
pyrite S, as total S may be a poor estimate of 
oxidizable sulfides. (Author’s abstract) 
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SOIL MACROPORE SIZE DISTRIBUTION 

FROM WATER BREAKTHROUGH CURVES. 

Costa Rica Univ., San Jose. Dept. of Agricultural 

Engineering. 

R. Radulovich, E. Solorzano, and P. Sollins. 

Soil Science Society of America Journal SSSJD4, 

be o No. 2, p 556-559, March/April 1989. 3 fig, 
4 ref. 
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A new method for characterizing macropore size 
distribution is presented for a well-aggregated Oxic 
Dystropept at La Selva, Costa Rica, known to 
exhibit macropore flow. Samples were taken as 
undisturbed cores from a secondary forest and an 
abandoned pasture. The method is based on hy- 
draulic principles, including the Poiseulle equation, 
and on water breakthrough curves obtained by 
timing and measuring water flow through the 
cores from a drained state (simulating field capac- 
ity) to a saturated steady-state flow condition. Ap- 
plication of the method to the La Selva soil (0 to 
20-cm depth) yielded macropore radii between 50 
and 200 microns, with a peak between 80 and 140 
microns. The macropore size distributions calculat- 
ed from moisture release curves to yield a set of 
complete pore size distributions. The method is 
simple, and the results are based on dynamic meas- 
urements, making them more applicable to flow 
models. (Author’s abstract) 
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PREDICTING OIL INFILTRATION AND RE- 
DISTRIBUTION IN UNSATURATED SOILS. 
Battelie Memorial Inst., Richland, WA. Pacific 
Northwest Labs. 

For primary bibliographic entry see Field 5B. 
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GEOGRAPHICAL DISTRIBUTION OF SOIL 
MOISTURE IN THE SOUTHWESTERN PART 
OF JAPAN, 

Yamagata Univ. (Japan). Faculty of General Edu- 
cation. 

T. Aoyama. 

Bulletin of Yamagata University, Natural Science 
YDKSAH, Vol. 12, No. 2, p 183-189, January 
1989. 4 fig, 1 tab, 9 ref. 
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The distribution of soil moisture in the southeast- 
ern part of Japan is discussed. Soil moisture was 
evaluated by means of bookkeeping procedures 
based on the Thornthwaite system. The meteoro- 
logical data used in this study were obtained for a 
period of 16 years from 1967 to 1982 at 415 stations 
throughout the area. According to the concept of 
Russel’s climatic years, the monthly values of soil 
moisture were annually elevated and summed up 
for the 16-year period to get the mean values of 
individual months. In the major part of southwest- 
ern Japan, the pattern of soil moisture content 
shows both wet and dry seasons. Soil is fully wet 
from February to April. A decrease of soil mois- 
ture begins in May and continues to December or 
January. The decrease and regional difference of 
soil moisture amount becomes particularly conspic- 
uous from July through October. In August, soil 
moisture reaches the minimum amount in most 
places. Monthly distribution maps of soil moisture 
were presented for July through October. These 
maps reveal two types of dry regions influenced by 
topographic factors. One is a coastal region along 
the inland sea or bay, and the other is basin areas. 
The distribution maps of the soil moisture that 
were demonstrated in a series of reports by the 
present author may provide basic data for such 
po as vegetation and land use. (Author’s ab- 
stract 
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SORPTION OF 2,3,7,8-TETRACHLORODI- 
BENZO-P-DIOXIN FROM WATER BY SUR- 
FACE SOILS. 


Maryland Univ., College Park. Dept. of Civil En- 


gineering. 
or primary bibliographic entry see Field 5B. 
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RELATIONSHIP BETWEEN SUBSURFACE 
— RATES AND MICROBIAL 


Virginia Polytechnic Inst., Blacksburg. Dept. of 
Civil Engineering. 

For primary bibliographic entry see Field 5B. 
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EVALUATION OF ELECTROMAGNETIC TO- 
MOGRAPHY TO MAP IN SITU WATER IN 
HEATED WELDED TUFF. 

Lawrence Livermore National Lab., CA. 

For primary bibliographic entry see Field 7C. 
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GENERALIZED TWO-DIMENSIONAL ANA- 
LYTICAL SOLUTION FOR HYDRODYNAMIC 
DISPERSION IN BOUNDED MEDIA WITH 
THE FIRST-TYPE BOUNDARY CONDITION 
AT THE SOURCE, 

International Technology Corp., Monroeville, PA. 
For primary bibliographic entry see Field 5B. 
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WETTING FRONT INSTABILITY: 1. THEO- 
RETICAL DISCUSSION AND DIMENSIONAL 
ANALYSIS. 

New York State Coll. of Agriculture and Life 
heya ae Dept. of Agricultural and Biolog- 


R. J. ny Gees -¥ Parlange, and T. S. Steenhuis. 
Water Resources Research WRERAO, Vol. 25, 
No. 6, p 1187-1194, June 1989. 2 fig, 24 ref. EPA 
Grant R81-2919-01-0. 
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Groundwater movement, Mathematical studies, 
Stability analysis, Wetting. 


ly nonuniform moisture and solute transport 
in sandy soils has long been noted. A mechanism 
for nonuniform transport is an instability in the 
infiltration flow itself, or wetting front instability. 
When a wetting front becomes unstable, ‘fingers’ 
form and move down through the vadose zone to 
the phreatic surface, bypassing much of the unsatu- 
rated porous medium. A theoretical framework for 
-front instability has been developed 
classical dimensional analysis. Relation- 
ships between system parameters and _ initial/ 
boundary conditions and unstable flow field behav- 
ior, as characterized by finger width and finger 
velocity, are derived. The scaling theory of Miller 
and Miller, published in 1956, is used to generalize 
these relationships to similar porous media with 
different mean sizes and show the effects of 
coarseness and fluid properties. Other formulations 
for finger width, derived through linear stability 
anal examined to arrive at possible func- 
i yielded by dimensional analysis. 
oa: — 1761) (Author’s abstract) 


WETTING FRONT INSTABILITY: 2. EXPERI- 
MENTAL DETERMINATION OF RELATION- 
SHIPS BETWEEN SYSTEM PARAMETERS 
AND TWO-DIMENSIONAL UNSTABLE FLOW 
FIELD BEHAVIOR IN INITIALLY DRY 
POROUS MEDIA. 

New York State Coll. of Agriculture and Life 
Sciences, Ithaca. Dept. of Agricultural and Biolog- 


ical 
R. J. Glass, T. if Steenhuis, and J.-Y. Parlange. 
Water Resources Research WRERAO, Vol. 25, 


No. 6, p 1195-1207, June 1989. 18 fig, 1 tab, 11 ref. 
EPA R81-2919-01-0. 
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analysis, Wetting. 


The stability of a given vertical infiltration system 
is a function of the expected ‘finger’ width in two- 
dimensional systems (or diameter in three dimen- 
sions) calculated for the layer and the maximum 
horizontal width (or diameter) of the system. If the 
finger width is less than the width of the system, 
instability is expect, whereas for a finger width 
greater than or equal to the maximum system 
width, the system is stable. Dimensional analysis 
was used to guide experimental studies. When a 
wetting front passes from a fine-textured layer of 
initially dry sand into an underlying coarse layer, 
the front breaks into fingers. A specially developed 
vertical slablike chamber and associated techniques 
were developed for the study of such fingering. 
The flow rate through the system is systematically 
varied by using different mean grain size separates 
for the upper layer (the same coarse separate being 
used for the bottom layer). Relationships between 
finger width, propagation velocity, moisture con- 
tent, and flow rate through individual fingers were 
determined experimentally and related to the prop- 
erties of the bottom layer and the flow rate 
through the system. The results differed from 
those found in an earlier —— study, which 
used different techniques for sample preparation. 
Results obtained here agreed with the formulation 
derived previously using linear stability analysis. 
(See also W89-11760) (Author’s abstract) 
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PHYSICALLY BASED MODEL OF HETERO- 
GENEOUS HILLSLOPES: 1. RUNOFF PRO- 
DUCTION, 

Lancaster Univ. (England). Centre for Research 
on Environmental Systems. 

For primary bibliographic entry see Field 2A. 
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PHYSICALLY BASED — OF HETERO- 
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GENEOUS HILLSLOPES: 2 
DRAULIC CONDUCTIVITIES, 

Lancaster Univ. (England). Centre for Research 
on Environmental Systems. 

For primary bibliographic entry see Field 2A. 
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MODELING ONE-DIMENSIONAL INFILTRA- 
TION INTO VERY DRY SOILS: 1. MODEL DE- 
VELOPMENT AND EVALUATION. 

New Mexico State Univ., Las Cruces. Dept. of 
Mechanical Engineering. 

R. G. Hills, I. Porro, D. B. Hudson, and P. J. 
Wierenga. 

Water Resources Research WRERAO, Vol. 25, 
No. 6, p 1259-1269, June 1989. 4 fig, 2 tab, 22 ref. 
USNRC Project TD-2049 and EPA Grant 
R811862-02-0. 
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soils, Supercomputers, Algorithms, Mathematical 
models, Computer models, Saturated flow, Soil 
water, Mathematical equations. 


One of the more difficult water flow problems to 
model, from a numerical point of view, is infiltra- 
tion into very dry soils. The presence of very steep 
pressure gradients combined with the large field 
scales leads to algorithms that are very central 
processing unit (CPU)-intensive. A water content- 
based algorithm has been developed that is suitable 
for modeling one-dimensional unsaturated flow 
into layered soils. It is shown that this algorithm is 
a numerical approximation of a general form of the 
Richards equation. The computational effects of 
this algorithm are compared with that of two 
pressure head (h)-based finite difference water 
flow algorithms using several test problems. The 
mass ice errors for the noniterative water con- 
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tent formulation are of the order of machine 
round-off error for most applications. For soils 
with fairly wet initial conditions (h approximately - 
on ay H20), the water content formulation re- 
roximately the same CPU time as the 
pre of the two pressure head formulations. For 
very dry soils (h = -1000 to -50,000 cm H20), the 
CPU time required for the water content formula- 
tion is not a function of the initial water content of 
the soil, whereas the CPU time required for the 
pressure head formulation strongly increases with 
decreasing initial water content. Because of this 
lack of sensitivity to initial conditions, the water 
content-based algorithm is 1-3 orders of magnitude 
faster than the pressure head-based algorithms 
when applied to infiltration i in very dry soils. The 
water content algorithm is not suitable for com- 
bined saturated-unsaturated or near-saturated flow, 
which may be present because of local heterogene- 
ities in the soil. In addition, the water content- 
based algorithm cannot handle positive pressure 
~~ boundary conditions such as those associat- 
ed with ponded surface water. (See also W89- 
11768) (Author's abstract) 
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MODELING ONE-DIMENSIONAL INFILTRA- 
TION INTO VERY DRY SOILS: 2. ESTIMA- 
TION OF THE SOIL WATER PARAMETERS 
AND MODEL PREDICTIONS. 

New Mexico State Univ., Las Cruces. Dept. of 
Mechanical Engineering. 

R. G. Hills, D. B. Hudson, I. Porro, and P. J. 
Wierenga. 

Water Resources Research WRERAO, Vol. 25, 
No. 6, p 1271-1282, June 1989. 10 fig, 2 tab, 45 ref. 
NRC Project TD-2049 and EPA Grant R-811862- 
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Using a water content-based, one-dimensional 
finite difference algorithm developed previously, 
infiltration into a 6-m lysimeter column containing 
alternate layers of air-dried clay loam and sand was 
modeled. The van Genuchten equation was used to 
model the pressure head (h)-volumetric water con- 
tent (theta) relationship and both Campbell’s and 
Mualem’s equations were used to model the hy- 
draulic conductivity (K)-theta relationship. Several 
sets of model parameters were estimated using data 
generated from various combinations of laboratory 
drainage experiments, laboratory measurements of 
saturated hydraulic conductivity, ly obser- 
vations of initial conditions, and lysimeter observa- 
tions of water redistribution. Predictions of infiltra- 
tion based on field distribution gave the best agree- 
ment with the observed infiltration into the lysime- 
ter. The use of Campbell’s K-theta relationship 
resulted in closer agreement between the infiltra- 
tion model predictions and the lysimeter observa- 
tions than did the use of Mualem’s K-theta equa- 
tion. The results show that infiltration model pre- 
dictions for a carefully controlled field-scale lysim- 
eter are very sensitive to the field and laboratory 
techniques used to estimate the soil water param- 
eters. (See also W89-11767) (Author’s abstract) 
W89-11768 





PREDICTION OF PHOSPHATE TRANSPORT 
IN SMALL COLUMNS WITH AN APPROXI- 
MATE SORPTION KINETICS MODEL. 
Agricultural Univ., Wageningen (Netherlands). 
Dept. of Soil Science and Plant Nutrition. 

For primary bibliographic entry see Field 5B. 
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APPROXIMATE SOLUTION FOR ONE-DI- 
MENSIONAL ABSORPTION IN UNSATURAT- 
ED POROUS MEDIA, 

California Univ., Berkeley. Earth Sciences Div. 
R. W. Zimmerman, and G. S. Bodvarsson. 

Water Resources Research WRERAO, Vol. 25, 
No. 6, p 1422-1428, June 1989. 7 fig, 26 ref. U.S. 
DOE Contract DE-AC03-76SF00098. 
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active waste disposal, Volcanic tuff, Saturation 
profiles. 


The ‘boundary layer’ or ‘integral’ method was used 
to derive a closed-form approximate solution for 
of water in an unsatu- 

rated porous medium whose characteristic curves 
are of the van Genuchten type. In this approach an 
panna pen od wy nay He wry 
vi ey > rom the bound- 
a ee front. This yields closed- 
form solutions for the front location and the instan- 
taneous liquid flux of the boundary. The accuracy 
of this solution in predicting the flux, as deter- 
mined by comparison with numerical solutions uti- 
lizing a Boltzmann-type transformation, is always 
within 15%, for any te of the initial saturation. 
As an example of the use of this approximate 
solution, saturation profiles were calculated for 
absorption into the Topopah Spring volcanic tuff 
at Yucca Mountain, Nevada, a site of the pro- 


nuclear waste repository. (Author’s abstract) 
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SEEPAGE EXCLUSION PROBLEM FOR 
SLOPING CYLINDRICAL CAVITIES, 
Commonwealth Scientific and Industrial Research 
Organization, Canberra (Australia). Div. of Envi- 
ronmental Mechanics. 

J. R. Philip. 

Water Resources Research WRERAO, Vol. 25, 
No. 6, p 1447-1448, June 1989. 2 ref. 
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Solutions of the seepage exclusion problem for 
sloping cylinders of arbitrary cross section are 
deduced from those of horizontal cylinders. The 
three-dimensional flow field around sloping cylin- 
ders may be specified by two scalar functions of 
two space coordinates. The liability of sloping 
cylinders to water entry from downward unsatu- 
rated seepage decreases as the inclination of the 
cylinder axis to the horizontal increases. (Author’s 
abstract) 
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MATHEMATICAL ANALYSIS OF ARTIFICIAL 
RECHARGE FROM BASINS. 

Colorado State Univ., Fort Collins. 

For primary bibliographic entry see Field 4B. 
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DETECTION OF SUBSURFACE GASOLINE 
CONTAMINATION IN NEW ENGLAND GLA- 
wa TERRAIN USING SOIL GAS SURVEY- 
ING, 


Connecticut Univ., Storrs. Dept. of Geology and 


Geophysics. 
For primary bibliographic entry see Field 5A. 
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IMPROVED FIELD TECHNIQUES FOR HY- 
DRAULIC PROPERTIES OF SOILS. 

Wisconsin Univ., Madison. Dept. of Soil Science. 
For primary bibliographic entry see Field 7B. 
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INVESTIGATION OF MACROFEA- 
TURES IN COMPACTED SOIL. 
Brown (K.W.) and Associates, Inc., College Sta- 
tion, TX. 
For primary bibliographic entry see Field 5B. 
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DESIGN AND CONSTRUCTION OF EFFEC- 
TIVE SOIL LINERS. 

Brown (K.W.) and Associates, Inc., College Sta- 
tion, TX. 


For primary bibliographic entry see Field 5G. 
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ORGANIC FLUID EFFECTS UPON BENTON- 
ITE. 


Bentec, Ferndale, MI. 


For primary bibliographic entry see Field 5G. 
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USE OF AN INSTRUMENTED CONE PENE- 
TROMETER IN MONITORING LAND DIS- 
POSAL SITES. 
Army Engineer Waterways Experiment Station, 
Vicksburg, MS. 


For primary bibliographic entry see Field 5B. 
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APPLICATIONS OF FIELD HEADSPACE 
ANALYSIS AND SOIL GAS ANALYSIS USING 
AN ORGANIC VAPOR METER TO ASSIST IN 
IDENTIFYING LABORATORY SAMPLE LO- 
CATIONS, 


Storch Engineers, Florham Park, NJ. 
For roy bibliographic entry see Field 5B. 
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ENHANCED VOLATILIZATION FOR REMOV- 
AL OF HAZARDOUS WASTE FROM SOIL. 
Midwest Water Resource, Inc., Charlotte, MI. 

For primary bibliographic entry see Field 5G. 
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EVALUATIONS OF COLLAPSE SUSCEPTIBIL- 
ITY IN ALLUVIAL FAN DEPOSITS-TOWAOC, 
CANAL, REACH 2, TOWAOC, COLORADO. 
Bureau of Reclamation, Denver, CO. Div. of Re- 
search and Lab. Services. 

For primary bibliographic entry see Field 2J. 
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ESTIMATION OF UNBALANCED BACTERIAL 
GROWTH IN INHIBITORY ENVIRONMENTS 
BY PHYSIOLOGICAL ASSESSMENT. 

Kanazawa Univ. (Japan). Dept. of Chemical Engi- 
neering. 

T. Chohji. 

Water Science and Technology WSTED4, Vol. 
20, No. 11/12, p 53-59, 1988. 6 fig, 8 ref. 
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The kinetic response of bacterial growth to an 
inhibitor concentration and/or environmental tem- 
perature changes was investigated. Microorga- 
nisms have a physiological state that adapts to a 
given environment, and they need a process to 
transfer to a new physiological state when the 
environmental condition changes. As an index of 
the physiological state, the cellular mass at the 
time of the initiation of the deoxyribonucleic acid 
(DNA) replication was chosen. From this view- 
point, a simple relation between the unbalanced 
growth behavior and the physiological state is 
proposed to be able to describe unbalanced growth 
under inhibitory and temperature changes. Apply- 
ing this relation and using ethanol as an inhibitor, 
the calculated values of unbalanced growth after 
changes of ethanol concentration and/or tempera- 
ture could simulate the experimental data with 
high accuracy. This method might also be applica- 
ble for forecasting profiles of unbalanced growth 
in environmental water or wastewater, which con- 
tains complex or unknown materials. (Author’s 
abstract) ‘ 
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KINETICS OF ACETATE AND METHANOL 
CONVERSION INTO METHANE IN EUTRO- 
PHIC SEDIMENTS AND ITS APPLICATION 
IN ANAEROBIC SYSTEMS, 


Max-Planck-Inst. fuer Limnologie zu Ploen (Ger- 
—— F. “g Abt. Mikrobenoekologie. 

M. Naguib. 

Water Science and Technology WSTED4, Vol. 
20, No. 11/12, p 61-67, 1988. 3 fig, 30 ref. 
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The production of methane by sediments amended 
with acetate and 1 with and without pep- 
tone can be described by the Michaelis-Menten 
kinetics. The Lineweaver-Burk reciprocal plots 
reveal, in analogy to the kinetics of enzyme reac- 
tions, a clearly defined pattern. Acetate underlies a 
competitive behavior with different Km values of 
7 and 2 micromolar in the absence and presence of 
peptone, however, with a common maximum reac- 
tion rate (Vmax) of 0.3 micromoles CH4/g wet 
wt/d. Methanol shows, to the contrary, a non- 
competitive pattern with a common Km of 16.5 
micromolar and different Vmax values of 0.2 and 
0.5 micromoles in aged and fresh sediments that 
both increased to a common Vmax of 0.8 in the 
presence of —. The acetate pool in eutrophic 
sediments lies far below the determined Km values 
and hence acetate as such is restrictively available 
to methanogens. The stimulation of sediment meth- 
anogenesis amended with acetate through stimu- 
lants like peptone aims to lower the Km values and 
hence render methanogens a more favorable com- 
petitive potential. Stimulation of methanol methan- 
ogenesis is reflected in the increase in the Vmax 
with no influence on the Km values. Knowledge 
and proper application of determined kinetic pa- 
rameters in ic systems, e.g. in treat- 
ment anaerobic towers, proved to be ‘useful in 
manipulating an increased biodegradability and 
biogas production. (Author’s abstract) 
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DISSIMILATIVE IRON REDUCTION BY THE 
MARINE EUBACTERIUM ALTEROMONAS 
PUTREFACIENS STRAIN 200. 

California Inst. of Tech., Pasadena. W.M. Keck 
Engineering Lab. of Hydraulics and Water Re- 
sources. 

For primary bibliographic entry see Field 2K. 
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ATER. 
Technische Univ. Berlin (Germany, F.R.). Dept. 
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MICROBIAL COLONIZATION OF A SMOOTH 
SUBSTRATUM: A KINETIC ANALYSIS USING 
IMAGE ANALYSIS. 

Montana State Univ., Bozeman. Inst. for Biological 
and Chemical Process Analysis. 

A. R. Escher, and W. G. Characklis. 

Water Science and Technology WSTED4, Vol. 
20, No. 11/12, p 277-283, 1988. 6 fig, 3 ref. NSF 
Grant CBT-842078, Office of Naval Research 
Grant N00014-84-0309 
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A new technique for the measurement of early 
colonization of a smooth substratum is developed. 
Four initial events of biofilm colonization ex- 
pressed in terms of colony forming cells (CFU), 
diffusive or advective transport processes, adsorp- 
tion, desorption, and CFU separation are translated 
in terms of cells by determining the number of cells 
in each CFU. Two additional processes, multipli- 
cation and CFU erosion, are defined when cells, 





not CFU, is the variable. In laminar flow experi- 
ments, microbial cells were grown in a chemostat 
and continuously flowed through a rectangular 
glass capillary. A single binary image of the speci- 

men was stored on computer disk for analysis. The 
key parameter used in the conceptual model of 
colonization was the probability of an event within 
the total population. A dimensionless substratum 
particle capture factor is used to describe the inter- 
action of the cells with the substratum during the 
process of adsorption. Results based on 15 experi- 
ments, 9 at 0.5 N/sq m and two each at 0.75, 1.0, 
and 1.25 N/sq m CFU concentration in the bulk 
flow of the capillary tube showed that behavioral 
characteristics of the organisms at the substratum, 
such as growth, rate and direction of motion, ori- 
entation, and more, can be measured accurately in 
situ. Sorption related processes depend on shear 
stress and bulk CFU concentrations, while growth 
related processes on the cell concentration 
at the substratum alone; although growth related 
processes are dominant within a short time, the 
— of accumulation depends heavily on adsorp- 

tion processes. (Friedmann-PTT) 
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UNIFIED THEORY FOR MICROBIAL 
GROWTH CONTROLLED BY MULTIPLE 
LIMITING SUBST. 


Nanyang Ry nmnen.ny & Inst., ee School 
of Civil Structural Engineerin, 
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LIMNOLOGICAL PROPERTIES OF A ROCKY 
MOUNTAIN HEADWATER RESERVOIR. 
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Hyalite Reservoir, Montana, was studied to deter- 
mine properties of this small, montane, headwater, 
deep-release reservoir relative to reservoirs at 
lower elevations. While retention times for waters 
were as brief as 12 d, the mean residency of 40 d 
from mid-March to mid-December was within the 
range reported for other reservoirs. No significant 
through-reservoir gradients for suspended sedi- 
ments were observed, contrasting to observations 
for most reservoirs. Thermal stratification, evident 
during the first part of the summer, was disrupted 
in August by cool, dense tributary inflows and 
strong wind-induced mixing. Dissolved oxygen 
concentrations paralleled temperature patterns in 
the reservoir; lowest average values for both oc- 
curred in waters sampled nearest the outlet. Total 
P averaged greater than twice the total N concen- 
trations; greatest average concentrations for both 
were found in the near-bottom waters nearest the 
outlet. Enrichment of N concentrations in outflow 
over inflow waters is hypothesized to occur 
through N fixation by Aphanizomenon flos-aquae. 
Despite the relatively high quality of waters from 
tributary inflows, an algal bloom, chlorophyll a 
concentrations, and primary productivity estimates 
— that the reservoir was mesotrophic. Cir- 
culation of waters within the reservoir was primar- 
ily influenced by wind-induced mixing, thermal 
ients, and currents produced by the deep- 
water outlet. (Author’s abstract) 
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Several aspects of the rhizosphere ecology of sub- 
merged macrophytes are reviewed including: the 
role of the dineaghion microflora in affecting 
plant growth through influences on nutrient avail- 
ability and production of plant growth regulating 
compounds. Interactions between components of 
the sediment microflora and plant roots are consid- 
ered in relation to plant nutrition and growth. 
Possible applications of this information to the 
management of submerged macrophytes are con- 
sidered. These applications all involve the use of 
native microorganisms, rather than the introduc- 
tion of foreign and/or genetically engineered spe- 
cies. Altering the rhizosphere environment to 
produce conditions unsuitable for growth of nitro- 
gen-fixing bacteria might reduce the growth of 
invasive species having a high nitrogen demand. 
This might be accomplished through the dissemi- 
nation of a non-nitrogen fixing competing bacteri- 
um in sediment susceptible to invasion by the pest 
plant. The bacterium would colonize the available 
sites on the host plant root, leaving little or no 
colonizable area for the nitrogen-fixing bacteria. 
The same strategy might apply to the process of 
deamination. Other possible strategies involve the 
application to the sediment of organic matter con- 
taining allelopathic substances or other substances 
to inhibit the growth of nuisance macrophytes, 
methods to inhibit the proliferation of plant 
growth-promoting rhizobacteria or promote the 
growth of antagonistic rhizosphere microorga- 
nisms, or management of the rhizosphere environ- 
ment to selectively increase the competitiveness of 
desirable macrophyte species. (Sand-PTT) 
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Submersible studies of deep-lake sedimentary fea- 
tures, especially furrows (at 100 m depth) and large 
arcuate depressions (at 240 m depth), in an area 
directly north of the Keweenaw Peninsula, Lake 
Superior, have shown that currents deep in the 
lake are important agents in depositing and eroding 
sediments and in creating surficial sediment varia- 
bility. Furrows are linear, parallel troughs created 
by flow-sediment interactions, and these bedforms 
are commonly observed in estuaries and in the 
deep sea. Sedimentological and isotopic studies 
show that sediment accumulation rates vary by 60- 
80% across the furrow profile (lower accumulation 
rates in the trough). Strong currents sweep the 
bottom at 100 m depth during the fall, winter, and 
spring when the lake is poorly stratified. These 
currents are strong enough to erode the furrowed 
sediments. Large arcuate depressions (about 5 m 
deep, 50 m wide, and 300 m long) are eroded into 
varved, carbonate-rich gray glacial clays in the 
lake floor. Ripples, developed on the trough 
walls, suggest that deep currents are ionally 
strong enough to rework sediments at 240 m. Also, 
carbonate in the varved gray clays exposed on the 
walls and floor of the depressions may be dissolved 
by the undersaturated lake waters, leading to en- 
hanced erosion. Both furrows and arcuate depres- 
sions have been observed in other Great Lakes. 
(Author’s abstract) 
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Suspended sediment concentrations and thermal 
structure of the water column were measured in 
the western arm of lake Superior on 19 occasions 
in the ice-free season (May to October) of 1983. A 
surface turbidity plume was well developed in the 
spring, subsided in early summer, and was briefly 
reinforced by a storm in early July. A benthic 
nepheloid (cloudy) — —— and 
throughout the period of thermal tion. 
This layer was cay ope by sediment intro- 
duced by density flows and local resuspension. 
Although the benthic nepheloid layer was well 
developed and an easily mappable feature, its con- 
tribution to the annual budget of the western arm 
was far less than that from spring runoff. (Author’s 


abstract) 
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A rare earth element (REE) tracer pellet was 
deployed at the floor of the Ile Parisienne basin of 
eastern Lake Superior to measure representative 
sediment reworking and transport processes in the 
benthic boundary layer of the profundal Great 
Lakes. Samarium oxide, a high neutron-capture 
cross-section REE, was added at a concentration 
30,000 times greater than found naturally in the 
lake sediments. After 23 days the study site was 
reoccupied and 11 submersible-taken punch cores 
were collected from within and around the labeled 
area. Vertical core sections were then examined by 
instrumental neutron activation analysis. High res- 
olution gamma spectroscopy of the labeled sedi- 
ments revealed that little bioturbation had oc- 
curred during the 3.3-week period but that lateral 
advective transport processes moved tracer parti- 
cles to the west and north at an average rate of 
0.17 cm/s, although only 1% of the samarium 
deployed could be accounted for. These results 
demonstrate the utility of in situ tracer studies at 
profundal depths and suggest that longer-term 
studies will permit accurate measurement of post- 
depositional redistribution processes at the sedi- 
ment-water interface of freshwater and marine en- 
vironments. (Author’s abstract) 
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Mn, Cu, and Pb were measured in pore waters at a 
site in the Caribou sub-basin, Lake Superior. The 
pore water profiles show evidence for the post- 
depositional mobility of the metals, consistent with 
interpretations made from sediment concentration 
profiles. The pore water and sediment concentra- 
tion profiles of Mn appear to be diagenetically 
linked. Diagenetic modeling results indicate that 
the measured profiles are not in a steady-state 
relationship. The cause of the non-steady-state con- 
ditions is unclear but may be related to recent 
changes in sedimentation rates and in Mn oxidation 
rates. Flux estimates for Cu and Pb show that these 
metals could be diffusing from the sediment to 
overlying water. The decomposition of organic 
matter is suggested as a source for the metals. A 
significant amount of Cu and Pb brought to the 
sediment surface during sedimentation appears to 
be recycled to the pore waters. This suggests that 
concentration profiles of these metals in the sedi- 
ment may not be reliable indicators of the timing 
and amounts of anthropogenic metal input in Lake 
Superior. (Author’s abstract) 

W89-11187 


PCBS AND PAHS AS TRACERS OF PARTICU- 

LATE DYNAMICS IN LARGE LAKES. 

Minnesota Univ., Minneapolis. Dept. of Civil and 

Mineral Engineering. 

J. E. Baker, and S. J. Eisenreich. 

Journal of Great Lakes Research JGLRDE, Vol. 

15, No. 1, p 84-103, 1989. 10 fig, 3 tab, 40 ref. 

oa Office of Sea Grant, grant NA-85-AA-D- 
136. 


Descriptors: *Environmental tracers, *Limnology, 
*Lakes, *Particulate matter, *Polycyclic aromatic 
hydrocarbons, *Polychlorinated biphenyls, *Path 
of pollutants, Water pollution, Lake sediments, Or- 
ganic matter, Suspended solids, Submarines, Lake 
Superior, Great Lakes. 


Internal cycling of particles within the water 
column of the Great Lakes results in spatial and 
temporal variability in concentrations of hydro- 
phobic organic contaminants. Concentrations of 
organic carbon, 14 polycyclic aromatic hydrocar- 
bons (PAHs), and 35 polychlorobiphenyl (PCBs) 
congeners were measured in particles collected in 
detailed vertical profiles of the atmosphere, water 
column, and sediments of Lake Superior to assess 
the dynamics of organic matter and particle trans- 
port in large lakes. A benthic nepheloid layer 
(BNL), a particle-rich zone extending up from the 
lake floor, was observed from a manned submersi- 
ble during a NOAA National Underwater Re- 
search Program cruise on Lake Superior in 1986. 
This region contains large numbers of both living 


organisms and detritus, indicating that the BNL is 
supplied with significant quantities of reduced 
carbon from above. Patterns of organic contami- 
nants associated with particles were examined by 
principal components analysis to determine the 
sources of particles to the BNL. Settling of surface 
water particles is the dominant source of solids 
containing PAHs and PCBs to the BNL during 
stratification, while resuspension of surficial sedi- 
ments also contributes to BNL formation. Large 
vertical fluxes of organic-rich particles serve to 
rapidly transport hydrophobic organic contami- 
nants to the benthic region. Once in the BNL, 
however, particulate organic matter is rapidly de- 
graded and is largely not incorporated into under- 
lying sediments. Rates of particulate organic 
matter utilization in the BNL are estimated to be 
orders of magnitude faster than corresponding 
rates in Lake Superior surficial sediments. Internal 
cycling of particles and organic matter significant- 
ly impacts the behavior and residence times of 
nutrients and contaminants in the water column of 
large lakes. (Author’s abstract) 
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Benthic environments in Lake Superior are vari- 
able and dynamic. The complex topography and 
morphology of eastern Lake Superior results in a 
variety of depositional environments, from shallow 
coastal bays to deep profundal basins. Direct ob- 
servations of bottom types and collection of sedi- 
ments across the gradient in environments reveal 
benthic systems that range in sediment accumula- 
tion rates from about 1.7 mm per year to virtually 
zero net long-term accumulation. Diagenetic mod- 
eling of organic C and N under steady-state condi- 
tions indicates that 15-40% of the organic C and N 
deposited is recycled into the overlying water. 
This ‘metabolizable’ fraction has a residence time 
in the sediment column estimated to be 30-60 years 
for organic C and 15-30 years for N. Concentration 
gradients of total dissolved inorganic C, ammoni- 
um, and oxygen in sediment pore waters yield 
fluxes of remineralized C and N across the sedi- 
ment-water interface consistent with diagenetically 
modeled fluxes. Spatial variability is sediment ac- 
cumulation patterns, however, is great, particularly 
in the deep, steep relief basins in the open lake. 
Here, distances of a few kilometers can radically 
alter deposition patterns. Evidence of aperiodic 
bottom currents were observed in the deepest 
charted basin of the lake as extensive fields of 
sediment ripples over hard, compacted relic silt 
and clays. While no currents were observed in 
these summertime dives, it is assumed that storms 
during isothermal conditions generate sufficient 
bottom currents at depth to very effectively scour 
the bottom. Differences in sediment metabolism 
appear to be determined by the flux of labile or- 
ganic matter to the bottom coupled to the physical 
processes of sedimentation, resuspension, and hori- 
zontal transport. (Author’s abstract) 
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Profiles of oxygen, soluble and particulate Mn and 
Fe, organic C and N were examined in Lake 
Superior sediment cores, along with the distribu- 
tion and. abundance of heterotrophic and Mn-oxi- 
dizing bacteria. Analyses were performed using 
cores collected with the submersible Johnson Sea- 
Link II. Three cores, exhibiting a range of organic 
C content, were collected from the deepest basin in 
Lake Superior and the north and south ends of the 
Caribou trough, and brought to the surface for 
immediate analysis. Minielectrode profiles of 
oxygen concentration of the three cores were car- 
ried out using a commercially available minielec- 
trode apparatus. Oxygen depletion to less than 1% 
occurred within 4 cm of the surface for two of the 
cores, but not until approximately 15 cm for the 
core from the south basin of the trough. The cores 
exhibited very different profiles of soluble, as well 
as leachable, Mn and Fe, suggesting different de- 
grees of remobilization of these metals in the sedi- 
ments. Vertical profiles of viable bacteria and Mn- 
oxidizing bacteria showed that aerobic (and facul- 
tative aerobic) heterotrophic bacteria were present 
at the highest concentrations near the surface and 
decreased steadily with depth, while Mn-oxidizing 
bacteria were concentrated primarily at and above 
the oxic/anoxic interface. Soluble Mn in the pore 
waters, along with abundant organic C, appeared 
to enhance the presence of Mn-oxidizing bacteria, 
even below the oxic/anoxic interface. Profiles of 
solid-phase leachable Mn suggested a microbial 
role in Mn reprecipitation in these sediments. (Au- 
thor’s abstract) 

W89-11190 


RELATIVE VALUES OF OXYGEN, NITRATE, 
AND SULFATE TO TERMINAL MICROBIAL 
PROCESSES IN THE SEDIMENTS OF LAKE 
SUPERIOR. 

Michigan State Univ., Hickory Corners. W.K. 
Kellogg Biological Station. 

R. G. Carlton, G. S. Walker, M. J. Klug, and R. G. 
Wetzel. 

Journal of Great Lakes Research JGLRDE, Vol. 
15, No. 1, p 133-140, 1989. 6 fig, 2 tab, 22 ref. NSF 
grants BSR-8407189 and BSR-8407078. 


Descriptors: *Biotransformation, *Microorga- 
nisms, *Limnology, *Lake sediments, *Respira- 
tion, *Nitrates, *Sulfates, *Lake Superior, *Carbon 
metabolism, *Denitrification, *Diagenesis, Geo- 
chemistry, Submarines, Great Lakes. 


The vertical distributions of the terminal electron 
acceptors oxygen, nitrate, and sulfate, and the rates 
of associated microbial processes (aerobic respira- 
tion, denitrification, and sulfate reduction) were 
determined in sediment core samples retrieved 
from Lake Superior with the submersible Johnson 
Sea-Link II. Direct measurements with microelec- 
trodes showed that the penetration depth of 
oxygen into the sediment was 8-24 mm, while the 
depth distribution of nitrate varied greatly among 
the sampled sites. Based on the process rate meas- 
urements, oxygen supported respiration accounted 
for at least 94% of the carbon metabolism in these 
sediments, with the remainder being processed 
largely through denitrification. Sulfate reduction 
was found to be an insignificant process. (Author’s 
abstract) 
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Methane profiles generated from Lake Superior 
sediment cores suggested that significant methane 
consumption occurs within these sediments. One 
organic-rich core showed steep gradients, with 
oxygen becoming undetectable within 15 mm of 
the surface. Samples were incubated with C14- 
methane and time points were assayed for carbon 
dioxide to measure methane consumption rates. A 
kinetic analysis suggested that methane was con- 
sumed with an apparent half-saturation constant 
(Km) of approximately 4.6 microM and a maximal 
rate (Vmax) of 0.7 micromol/L/h. This apparent 
Km value is comparable to results obtained with 
other freshwater lakes, but the Vmax value is two 
orders of magnitude lower. (Author’s abstract) 
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In 1986, using the submersible Johnson Sea-Link 
II, a permanent bottom station was established at 
350 m in the Caribou Island basin in order to 
examine physical and biological contributions to 
eneral disturbance at the sediment-water inter- 
lace, particle mixing, and to begin to quantify 
feeding rates of the macro-infaunal invertebrates. 
To provide background information on this study 
site, eight 255 sq cm box cores were collected for 
So and faunal analysis, and 19 subcores 
x X-radiography were collected to examine and 
record epifaunal and infaunal biogenic structure 
and physical sedimentary features. The infaunal 
community was dominated by amphipods, oligo- 
chaetes, nematodes, and ostracods. Average in- 
faunal density approximated 4700/sq m, with 90% 
of the organisms ——) within 4 cm of the 
sediment-water inte Core-section photogra- 
phy revealed layered, fine-grained sediments over- 
lying post-glacial clays. Some cores contained la- 
minae of Mn and Fe oxides. Several subcores 
contained distinct dish-like laminae, which were 
most likely relict biogenic features created by the 
deepwater sculpin (Myoxocephalus thompsoni). 
Biogenic structures produced by infai bur- 
rowers were small (approximately 1 mm diameter), 
and confined to the upper 3 cm of the sediment. 
Burrow frequency varied widely from core to 
core. However, subcores containing dish-shaped, 
high-density horizons had the fewest number of 
infaunal burrows. The observations suggest that 
much of the near-surface sediment-mixing activity 
at the Caribou basin site is likely due to demersal 
fish; during the dives only indirect evidence of 
physical disturbance of the sediment-interface was 
observed. (Author’s abstract) 
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The existence of lentic larval lamprey populations 
has been recognized since the late 1950s. Yet little 
research has been conducted on their depth distri- 
bution and the determinants of habitat selection. A 
calibrated electrosampler mounted on the submers- 
ible Johnson Sea-Link II was used in 1985 to 
quantitatively sample more than 1200 sq m of 
varying substrate in Batchawana Bay, Lake Superi- 
or, in tandem with a mark/recapture program. Of 
5269 marked ammocetes released at depths >22 m 
and 1300 released at depths <10 m, none was 
recovered with the submersible near specific re- 
lease points. However, 16 deep released individuals 
and 113 shallow released individuals were recov- 
ered during routine Bayer 73 treatments up to 3.5 
km from initial release points. A cross-factor study 
to test the relative importance on habitat selection 
of substrate particle size distribution vs. acclima- 
tion below the thermocline was conducted in 1986. 
Neither substrate particle size distribution nor ther- 
mal acclimation seem to explain the general ab- 
sence of ammocetes at depths > 15 m. Gross lentic 
habitat selection may revolve around the nearshore 
distribution of food particles and the interdiction of 
the thermocline along the leading face of alluvial 
fans in Batchawana Bay. (Author’s abstract) 
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Direct observations of burbot (Lota lota), their 
biogenic structures and excavating behavior were 
made in July and August of 1985 and 1986 from 
the submersible Johnson Sea-Link II at depths 
from 140-366 m in Lake Superior. Video tapes 
were made of at least 14 burbots and 25 or more 
separate biogenic structures in three general sedi- 
mentary environments: (a) soft, clay-rich muds in 
the bottoms of the deep basins, (b) crescentic clay 
bank undercuts and slump blocks, and (c) swallow- 
nest-like burrows at the base, or within the walls of 
1-2 m clay cliffs. The burbot ranged in size from 
0.50-.75 m total length. Biogenic structures ranged 
in size and shape from 0.80-1.50 m long in the 
linear, multiple entry, trenches; from 2.5-4.0 m in 
the crescentic bank overhangs; and from 0.25-0.65 
m diameter burrows in the cliff walls. The actual 
frequency of burbot and their spatial distribution in 
these deep basins remains unknown, as only one 
burbot at a time was observed in these settings. 
Burbot may be solitary in their social behavior 
when observed in the hypolimnitic zone. The ob- 
servations suggest that burbot are present in many 
deep areas of the lake, and that they create distinct 
biogenic structures whose size and shape appear 
controlled by a combination of sediment type and 
bottom topography. Comparisons can be made 
with the behavior and structures Lae villages’) 
created by marine Gadidae and associated species 
on the continental shelf and slope off New Eng- 
land, such as the cusk (Brosme brosme) and the 
tilefish (Lopholatilus chamaeleonticeps). That the 
burbot create these shelters in diverse sediment 
types and bottom conditions strongly suggests evo- 
lutionary and ecological pressures may exist for 
this behavior, yet no large predators of the burbot 
exist on the lake. These structures may enhance the 
burbot ‘s fishing efficiency, especially in the case of 
the trench structures. (Author’s abstract) 
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VERIFIABLE EVAPORATION MODELING 
ON THE LAURENTIAN GREAT LAKES. 
National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environmental 
Research Lab. 

For primary bibliographic entry see Field 2D. 
W89-11249 


HYPOLIMNETIC MIXING IN A WEAKLY 
STRATIFIED LAKE. 

Princeton Univ., NJ. Dept. of Civil Engineering 
and Operations Research. 

A. A. Aldama, D. R. F. Harleman, and E. E. 
Adams. 


Water Resources Research WRERAO, Vol. 25, 
No. 5, p 1014-1024, May 1989. 7 fig, 21 ref. 


Descriptors: *Limnology, *Temperature gradient, 
*Hypolimnion, *Thermal stratification, *Mixing, 
*Lakes, Thermal properties, Eddies, Diffusivity, 
Physical properties, *Model studies, Turbulent 
flow, Epilimnion, Heat transfer. 


The evolution of the thermal structure of a weakly 
stratified lake, located in Venezuela, is studied by 
applying a hydrothermal model as a tool to ana- 
lyze the observed data. Particular attention is 
given to the quantification of the mixing energies 
involved in the redistribution of heat content in the 
epilimnion and in the hypolimnion. Hence, an anal- 
ysis of the epilimnetic and hypolimnetic mixing 
dynamics is presented. A model, which includes an 
entrainment law based on the upper mixed layer 
concept and a temperature diffusion equation with 
a parameterized hypolimnetic turbulent diffusivity, 
was used in the hydrothermal analysis. As a result, 
expressions for epilimnetic (wind stirring and pene- 
trative convection) and hypolimnetic on ener- 
gies are obtained and it is concluded that for the 
lake under study, hypolimnetic mixing controls the 
local thermal structure and the overall heat trans- 
fer process. The parameterization of hyplimnetic 
diffusion works well in reproducing the observed 
heat content and thermal structure. (Friedmann- 


PTT) 
W89-11268 


— OF A SMALL WET CATCH- 


Senin Inst. of Advanced Education (Aus- 
tralia). Faculty of Applied Science and Technolo- 


gy. 
For primary bibliographic entry see Field 2A. 
W89-11285 


PATTERNS OF HERPETOFAUNAL SPECIES 
RICHNESS: RELATION TO TEMPERATURE, 
, AND VARIANCE IN ELE- 


Texas A and M Univ., College Station. Dept. of 
Wildlife and Fisheries Sciences. 

J. G. Owen. 

Journal of Biogeography JBIODN, Vol. 16, No. 2, 
p 141-150, March 1989. 6 fig, 1 tab, 50 ref. 


Descriptors: *Animal populations, *Aquatic envi- 
ronment, *Aquatic habitats, *Ecosystems, *Re- 
gression analysis, *Precipitation, *Species diversi- 
ty, Repiiles, Amphibians, Frogs, Toads. 


In Texas, the relationship between eight physical 
environmental factors and species richness of sala- 
manders, frogs and toads, turtles, lizards and 
snakes was investigated by multiple regression 
methods. Variance in elevation was significant for 
each reptilian taxon and was relatively more im- 
portant for lizards and snakes than for turtles. 
Mean annual precipitation was significant for each 
taxon but was a stronger predictor for salaman- 
ders, frogs and toads, and turtles than for lizards 
and snakes. Mean annual temperature range was 
used to test the climatic stability hypothesis of 
species richness. This variable was significant, with 
negative coefficients, for frogs and toads, turtles 
and lizards and was consistent with the stability 
hypothesis. Mean intermonthly variability of pre- 
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cipitation, also interpreted as a stability measure, 
had a positive and significant relationship to snakes 
and was contradictory to the stability hypothesis. 
Variation in turtle and lizard species richness was 
significant for maximum and minimum tempera- 
tures of record and their squared values, respec- 
tively. Overall, the climatic variability indices ex- 
hibited only weak control over herpetofaunal spe- 
cies density. Furthermore, their influence on the 
species richness hypotheses was complex. Support, 
non-support, and non-significance depended upon 
the particular combination of environmental fac- 
tors and taxa under consideration. A basic conclu- 
sion of this work is that the climatic stability and 
intermediate disturbance hypotheses of species 
richness, as interpreted and tested in this study, 
often function in directions not concordant with 
theory and are not satisfactory as general explana- 
tions of biotic richness for these vertebrate groups. 
(Author’s abstract) 

W89-11294 


DISTRIBUTIONAL ECOLOGY OF RED- 
CAPPED PLOVER, CHARADRIUS RUFICA- 
PILLUS (TEMMINCK, 1822), ON WESTERN 
AUSTRALIAN SALT LAKES, 

Western Australia Univ., Nedlands. Dept. of Zool- 


oO; 

Ms Senge tem, and C. R. Dickman. 

Journal of Biogeography JBIODN, Vol. 16, No. 2, 
p 151-157, March 1989. 5 fig, 2 tab, 46 ref. 


Descriptors: *Ecology, *Australia, *Water birds, 
*Aquatic environment, *Salt flats, *Population dy- 
namics, Food chains, Niches, Regression analysis, 
Biomass, Plovers, Aquatic habitats. 


Red-capped plovers, Charadrius ruficapillus (Tem- 
minck, 1822), were counted by day during the 
breeding season in thirty plots along the shore of a 
salt lake in the southwest of Western Australia. 
Multiple regression analysis showed that food and 
habitat variables accounted for 63.4 percent of the 
total variation in bird numbers between plots, 
whereas principal components regression explained 
59.2 percent of the variation. The major predictors 
of bird numbers were the width and slope of the 
shore and the orientation of the plots. These varia- 
bles probably reflect the ease with which birds can 
exploit terrestrial prey such as ants, and aquatic 
prey such as dytiscid beetles, which constitute the 
principal food of C. ruficapillus. Bird numbers 
were correlated only weakly with the biomass of 
benthic invertebrates, probably because these prey 
are most active, and accessible, by night. Numbers 
of birds were accurately predicted by the multiple 
regression model at an additional six salt lakes in 
the southwest of Western Australia. It is suggested 
that regression models may be generally applicable 
in distributional studies of birds on salt lakes, and 
in predicting bird numbers in other comparably 
simple environments. (Author’s abstract) 
W89-11295 


SEASONAL COMPARISON OF LEAF PROC- 
ESSING IN A TEXAS STREAM. 

Southwest Texas State Univ., San Marcos. Aquatic 
Station. 

R. A. Short, and S. L. Smith. 

American Midland Naturalist AMNAAF, Vol. 
5 No. 2, p 219-224, April 1989. 1 fig, 3 tab, 14 
ref. 


Descriptors: *Detritus, *Texas, *Macroinverte- 
brates, *Litter, Streams, Seasonal variation, Proc- 
essing rates, Hackberry leaves. 


The effects of temperature and the composition of 
the macroinvertebrate community on leaf litter 
processing were examined in a warmwater Texas 
stream by comparing processing rates during peri- 
ods of maximum and minimum leaf fall. If a ma- 
croinvertebrate community composed of nontypi- 
cal shredders adapted for the use of leaf litter did 
exist, then this community should be most preva- 
lent on leaf packs during the autumn and winter 
when leaves are most abundant in the streambed. 
A seasonal comparison of the processing of hack- 
berry (Celtis laevigata) leaves showed more rapid 
weight loss during the summer than during the 
winter. Processing coefficients (-k) of 0.124 


(summer) and 0.074 (winter) were significantly dif- 
ferent. The taxonomic and functional group com- 
positions of the macroinvertebrates colonizing the 
packs were very similar with very few shredders 
present. When co ed on a degree-day basis, 
there was not significant difference in processing 
rates between the two seasons. The lack of a 
change in the macroinvertebrate community and 
the results of the degree-day comparison indicate 
that temperature is the primary factor influencing 
oer in this stream. (Miller-PTT) 


HABITAT-SPECIFIC PLASMID PATTERNS IN 
NATURAL BACTERIAL POPULATIONS OF 
FRESH-WATER LAKES. 

Max-Planck-Inst. fuer Limnologie zu Ploen (Ger- 
many, F.R.). Abt. Mikrobenoekologie. 

C. Schutt. 

Internationale Vereinigung fur Theoretische und 
Angewandte Limnologie, Verhandlungen 
IVTLAP, Vol. 23, No. 4, p 1821-1824, December 
1988. 2 fig, 8 ref. 


Descriptors: *Limnology, *Aquatic bacteria, 
*Habitats, *Aquatic habitats, *Microorganisms, 
*Plasmids, Lakes, Dystrophic lakes, Alkaline lakes. 


Plasmid patterns of typical bacterial isolates from 
two extreme limnic habitats--the dystrophic lake 
Frejen and soda lake Van Golu--were compared. 
Colony forming units (CFU) were reported be- 
tween 600 and 1500 CFU/ml for lake Frejen and 
about 500 CFU/ml for lake Van Golu. Ninety- 
eight isolates from lake Frejen and fourty from 
soda lake Van Golu. A third of all isolates har- 
bored plasmids. Plasmid patterns were uniform for 
each lake type. However, they differed very much 
from each other. Frejen isolates predominantly 
displayed plasmids of high molecular weight. Plas- 
mid-bearing isolates from lake Van Golu displayed 
a different pattern of medium and small plasmids. 
Plasmid-bearing isolates from lake Frejen were 
members of Pseudomonas spp., Aeromonas spp., 
Acinetobacter SPP.» and Enterobacteriacea. Four 
isolates were of uncertain affiliation. Isolates of 
lake Van Golu were not identified. High numbers 
of plasmid-bearing isolates indicate an important 
role for an extended spectrum of physiological 
activities in both of the extreme habitats. The 
uniform plasmid patterns for each of the extreme 
habitats account for the existence of biotope-specif- 
ic plasmid patterns. However, extreme environ- 
ments usually generate specialized bacterial com- 
munities of reduced taxonomical spectra. In this 
case, plasmid patterns may be additionally taxa- 
yt (Miller-PTT) 


MECHANISM OF THE AEROBIC FE(IID-P SO- 
LUBILIZATION AT THE SEDIMENT-WATER 
INTERFACE. 

Lund Univ. (Sweden). Inst. of Limnology. 

S. Fleischer, M. Bengtsson, and G. Johansson. 
Internationale Vereinigung fur Theoretische und 
Angewandte Limnologie, Verhandlungen 
IVTLAP, Vol. 23, No. 4, p 1825-1829, December 
1988. 3 fig, 14 ref. 


Descriptors: *Cycling nutrients, *Nutrients, *Sedi- 
ment-water interfaces, *Phosphorus, *Iron, *Solu- 
bility, Precipitation, Bacteria. 


The fate of phosphorous at the sediment surface 
after precipitation with Fe(III) was studied by 
determining the solubilization of P from an Fe(III) 
precipitate of phosphate in a solution containing 
mineral salts. Glucose was studied by monitoring 
the soluble Fe and phosphate. It was found that the 
bacteria, Pseudomonas fluorescence, contained 
some of the phosphate at the start of the solubiliza- 
tion experiment. The changes of Fe and P concen- 
trations in four experiments were then monitored 
5-10 days. The experiments demonstrated that a 
growing culture of P. fluorescence is able to solu- 
bilize iron (III) precipitates under aerobic condi- 
tions with a simultaneous release of the bond phos- 
phate into the solution. The solubilization does not 
occur because of a lower pH. This was shown by 
ny a calculation of the solubility product and by 
reference to the experiments in which the pH was 


adjusted repeatedly. Separate experiments with 
precipitates in medium which had not been in 
contact with any bacteria were also made and an 
equilibrium iron (III) content of 0.25 and 1.8 mg 
Fe/L was found at pH 3 and 2, respectively. 
(Miller-PTT) 

W89-11304 


BENTHIC BACTERIAL BIOMASS AND PRO- 
DUCTION IN A BLACKWATER RIVER. 
Georgia Univ., Athens. Inst. of Ecology. 

J. L. Meyer. 

Internationale Vereinigung fur Theoretische und 
Angewandte Limnologie, Verhandlungen 
IVTLAP, Vol. 23, No. 4, p 1832-1838, Decem 
1988. 3 fig, 1 tab, 28 ref. NSF grant BSR-8406631. 


Descriptors: *Benthos, *Biomass, *Productivity, 
*Aquatic bacteria, *Georgia, Sediments, Trophic 
level, Invertebrates. 


Bacterial biomass and production in the top 20 cm 
of the sediments of the Ogeechee River, a sixth 
order Coastal Plain river, were studied. The focus 
was on bacteria as a trophic resource in this river 
because Coastal Plain rivers generally have hi 
rates of invertebrate secondary production, despite 
only moderate rates of primary production. Many 
of the invertebrates found in the sandy sediments 
are collector-gathers, which can assimilate 
ment-associated bacteria. Bacterial biomass and 
productivity in Ogeechee River surface sediments 
varies with sediment organic matter content; how- 
ever, average production in the top cm is < 1% of 
total organic matter input and mineralization rates. 
If there are significant amounts of bacterial bio- 
mass and production deeper in the sediments, then 
the contribution of bacteria to production and min- 
eralization in this ecosystem would be greater than 
previously estimated. The productive bacterial 
community in the sandy sediments of the Ogeechee 
River extends at least 20 cm into the sediments and 
serves as a food resource for collector-gatherer 
invertebrates. Benthic bacterial biomass and pro- 
duction are correlated with sediment —- 
matter and increase allochthonous or 
is deposited on the falling limb o! Seeds. 3° 
streams with deep, well-aerated, sandy sediments, 
the hyporheic community extends far into the sedi- 
ments and bacterial production in the hyporheos is 
probably an important trophic resource for the 
benthic community. In studies of stream ecosys- 
tems, these deep sediments cannot be ignored. 
(Miller-PTT) 

W89-11305 


MESOSCALE TEMPORAL VARIATION 


OUTPUT IN A SALT-MARSH TIDAL RIVER. 
Georgia Univ., Sapelo Island. Marine Inst. 

S. Y. Newell, R. D. Fallon, B. F. Sherr, and E. B. 
Sherr. 

Internationale Vereinigung fur Theoretische und 
Angewandte Limnologie, Verhandl 
IVTLAP, Vol. 23, No. 4, p 1839-1845, Decem| 
1988. 2 fig, 2 tab, 27 ref. NSF grant OCE 82-19866. 


Descriptors: *Aquatic bacteria, *Rivers, *Produc- 
tivity, *Tidal rivers, *Salt marshes, Temporal dis- 
tribution, Standing crops, Seasonal variation. 


A salt-marsh tidal river was repeatedly sampled at 
one standard point in the tidal cycle in both 
summer and winter, in order to try to determine 
whether diel, mesoscale and seasonal variations 
could be found for bacterial standing crop, activity 
and productivity. It has been proposed that a logis- 
tic model can be used to describe cycles of bacte- 
rial standing crop in coastal waters. The essence of 
this model is that bacterial nutrient supply and 
bacterivory alternately dominate in controlling 
standing crop. At peaks of bacterial crop, nutrient 
supply per cell would be limiting and per-cell 
bacterial activity would be low; the opposite 
would be true for valleys. For summer data, bacte- 
rial assemblage productivity was not related to the 
cycling of standing crop, and the percentage activ- 
ity of the assemblage was low when total cell- 
numbers were high, may be a sign that logistic 





cycling was occurring. Since both productivity 
and per cent activity were positively correlated 
with standing crop peaks in winter, there is prob- 
ably a different set of controlling factors operative 
in winter than in summer. The fact that bacterial 
productivity was positively correlated with extent 
of tidal excursion into the marsh only in winter 
may indicate that other factors are overridden by 
marsh-interactive factors in winter. It may be that 
in summer, even inextensive tidal excursions onto 
the marsh yield large amounts of organics to bacte- 
ria, relative to bacterial ability to quickly exhaust 
them. (Miller-PTT) 

W89-11306 


STRUCTURE OF BACTERIAL COMMUNITIES 
IN A CENTRAL EUROPEAN OPEN GRASS- 
LAND THE B At 


JREITENBACH, 

Max-Planck-Inst. fuer Limnologie, Schlitz (Germa- 
ny, F.R.). Limnologische —— 

J. Marxsen, and K. Moaled 

Internationale Versione fur Theoretische und 
Angewandte Limnologie, Verhandlungen 
IVTLAP, Vol. 23, No. 4, p 1855-1860, December 
1988. 2 fig, 2 tab, 20 ref. 


Descriptors: *Streams, *Europe, *Bacterial analy- 
sis, Numerical analysis, Mathematical studies, 
Grassland streams. 


As part of the bacteriological investigations on the 
Breitenbach stream (Central Europe), strains were 
isolated from different sites along the brook to 
obtain a first impression of the bacterial communi- 
ty composition. For comparison, strains were also 
taken from the surrounding meadow soil. Physio- 
logical-biochemical features were determined by 
the rapid microtechniques established by Moaledj. 
These data, together with colony and cell morpho- 
logical features, were used for numerical taxonom- 
ic analysis. One-hundred-thirty-seven strains were 
examined for 72 colony and cell morphological 
features by conventional techniques, and 145 phys- 
iological-biochemical features by rapid microtech- 
niques. Data analysis was performed by calculating 


the simple matching coefficient for each pair of 


strains, including all positive and negative charac- 
ters. A sorted similarity matrix was then construct- 
ed by complete linkage clustering. Distinct differ- 
ences between the investigated locations are re- 
vealed, despite the use of one medium for the 
isolation of all cultures. The main differences can 
be regarded as typical, even though only a rather 
small number of strains from each location could 
be considered. However, this investigation is rep- 
resentative of that particular sampling occasion. 
The rather high number of strains from other 
locations, is particularly striking. It seems rather 
unlikely that stream water bacteria develop in the 
flowing water itself. There is presumably continu- 
ous replenishment especially from the sediment, 
but perhaps also from the surrounding meadows. 
However, clear differences between the sediment 
and water populations of the Dunbar, a small Ca- 
nadian woodland stream have been reported previ- 
ously. Cell seeding is particularly distinct under 
high water conditions, but should also be clearly 
recognizable during low water. It is possible that 
the stream water community is supplied with bac- 
teria from location which are not represented, such 
as epilithic or epiphytic. Alternatively only a 
rather small fraction of the higher number of bac- 
terial cells in the sediment enters the flowing water 
and is not represented by the rather few sediment 
isolates. (Miller-PTT) 

W89-11308 


METABOLIC COUPLING BETWEEN HETER 


INAR 
Fachhochschule BS-WF, Mikrobiologie und Hy- 
giene, Salzdahlumer Strabbe 46-48, 3340 Wolfen- 
buttel, Fed. Rep. Germany. 
U. Zaiss. 


Internationale Vereinigung fur Theoretische und 
Angewandte Limnologie, Verhandlungen 
IVTLAP, Vol. 23, No. 4, p 1861-1864, December 
1988. 2 fig, 1 tab, 10 ref. 


Descriptors: *Eutrophic streams, *Running waters, 
*Food chains, *Bacterial physiology, Methane bac- 


teria, Heterotrophic bacteria, Metabolic coupling, 
Stream biota, Physiological ecology. 


In the presence of sulfate or nitrate, the food web 
of fermenting bacteria is drastically altered. A . 
cial feature of the well-known interspecies H2 
transfer is that the methanogens can cause hydro- 
genogens to produce more H2 than they would 
produce in pure culture, a real synoptic relation. 
Tracer ex ents in the River Saar sediments 
revealed that most of the methane derived from 
H2/CO2 and formate as an energy source and less 
from acetate. Acetate is mainly used by sulfate- 
reducing bacteria in this river. By looking for 
interrelations between fermenting bacteria and 
methanogens, a new metabolic coupling between 
these bacteria was found: the interspecies formate 
transfer. In order to investigate the relationship 
between bacteria in the anoxic food chain, 10 bac- 
teria fermenting cellobiose and 4 bacteria produc- 
ing CH4 autotrophically (H2/CO2) were isolated 
from the anoxic sediment of the River Saar. At the 
sampling site, the river was so polluted that no 
invertebrates could be detected. In co-culture ex- 
periments, 18 combinations produced significant 
amounts of CH4. Six strains of cellobiose-ferment- 
ing and three strains of methanogenic bacteria 
were included in these positive combinations. 
Methanogenic and fermentative bacteria were iso- 
lated from anoxic river sediments. In co-culture 
experiments several homolactic streptococci pro- 
duced formate instead of lactic acid. The formate 
was used as the sole energy source by the methan- 
ogens. By changing from lactate to formate metab- 
olism, the streptococci gained 50% more energy, 
revealing the relation as a syntrophism called inter- 
species formate transfer. (Miller-PTT) 

W89-11309 


UPTAKE OF NUCLEIC ACID PRECURSORS 
BY AQUATIC MICROBIAL COMMUNITIES 
AND PURE CULTURES OF BACTERIA AND 
ALGAE. 

Max-Planck-Inst. fuer Limnologie zu Ploen (Ger- 
many, F.R.). Abt. Mikrobenoekologie. 

K. P. Wetzel. 

Internationale Vereinigung fur Theoretische und 
Angewandte Limnologie, Verhandlungen 
IVTLAP, Vol. 23, No. 4, p 1865-1868, December 
1988. 1 fig, 1 tab, 10 ref. 


Descriptors: *Aquatic bacteria, *Algae, *Produc- 
tivity, *Water sampling, *Culturing techniques, In- 
cubation, Nucleic acids, Testing procedures. 


A bse is described which should be useful in 
distinguishing between bacterial and algal activi- 
ties, especially in those water samples with very 
small-sized algal species, where a tion by 
filtration fails. The measurement of the rates by 
which natural microbial communities in aquatic 
habitats synthesize their cellular nucleic acids 
(RNA and DNA) is frequently used to determine 
microbial production. These studies require the 
incubation of a water sample with (3H} labelled 
precursors of the nucleic acids synthesis pathways. 
Several such precursors are possible, but methyl- 
3H thymidine and 2-3H adenine are the preferred 
ones. It has been suggested that thymidine is taken 
up only by bacteria. Algae and other higher orga- 
nisms may not be able to incorporate extracellular 
thymidine into DNA. For adenine it has been 
shown that this purine nucleosid is used by many 
bacteria and most of the planktonic algae. Results 
polls these experiments show that thymidine is not 
rated into DNA by any of the algae, 
wad er green or blue-green. Of course, this may 
be true only for the particular strains tested. It 
cannot be ruled out that some species or strains 
which do use thymidine for DNA synthesis may be 
found. However, the algae tested here (particularly 
Oscillatoria, Chlorella, and Synechococcus spp.) at 
times dominate the phytoplankton of many lakes. 
In addition, microautoradiography with water 
from different lakes under conditions comparable 
to the uptake studies showed that none of the algal 
cells in the samples incorporated thymidine. Ade- 
nine was taken up by most of them. However, 
there were less than 20% of the total bacteria able 
to incorporate thymidine. (Miller-PTT) 
W89-11310 


WATER CYCLE—Field 2 
Lakes—Group 2H 


MACRONUTRIENT INTERACTIONS _IN- 
VOLVED IN CYANOBACTERIAL BLOOM 
FORMATION. 

Minnesota Univ., Duluth. 

A. R. Klemer, N. Detenback, J. Grover, and T. F. 
Brasino. 

Internationale Vereinigung fur Theoretische und 
Angewandte Limnologie, Verhandlungen 
IVTLAP, Vol. 23, No. 4, p 1881-1885, December 
1988. 3 fig, 19 ref. 


Descriptors: *Lakes, *Aquatic bacteria, *Eu' 
ication, *Cyanophyta, *Nutrients, Buoyancy, 
bonates, Carbon. 


Results are presented from a series of lake meso- 
cosm experiments that indicate that neither the 
turgor-collapse hypothesis nor the polysaccharide- 
ballast scheme of buoyancy re; ion accounts 
fully for the buoyancy increase involved in cyano- 
bacterial bloom formation. Experiments were con- 
ducted with Oscillatoria agardhi var. isothrix in 
Deming Lake (Minnesota) and with Anabaena spe- 
cies in Lake Oscaleta (New York). In these low 
alkalinity lakes (0.4-0.6 meq/] in the photic zone), 
the effects of HCO3(-)-C enrichment on the verti- 
cal distribution of cyanobacteria at different tovtis 


photosynthesis, 2 mM NaHCO3 was added to one 
of two simultaneous blooms. The nutrient effects 
on the buoyancy of Oscillatoria have led to the 
conclusion that it is unlikely that cyanobacteria 
come to the surface for CO2 or inorganic N. A 
demand for C sub i or N sub i limitation is not 
essential to an increase in buoyancy and C sub i 
enrichment can promote bloom formation. The 
adaptive significance of bloom formation appears 
to have more to do with the competitive —— 
gained by monopolizing incident radiation. W 
sufficient * nutrients, cyanobacteria can balance ine 
tosynthesis and growth so as to maintain buoyancy 
as they migrate toward the surface, alter the light 
climate, and, in some cases, envelop the photic 
zone. (Miller- 

W89-11312 


EXTRACELLULAR PRODUCTS OF MICRO- 
CYSTIS SPECIES: FORMATION OF SLIME 
LAYER AND DOC POOL IN SURROUNDING 
WATERS. 

Yamanashi Univ., Kofu (Japan). Faculty of Engi- 
neering. 

¥: po Kato, and O. Nakayama. 
Internationale Vereinigung fur Theoretische und 
Angewandte Limnologie, Verhandlungen 
IVILAP, Vol. 23, No. 4, p 1886-1892, December 
1988. 9 fig, 1 tab, 14 ref. ‘Grant-in-Aid for Special 
Project Research of the Ministry of Education, 
Science and Culture, Japan no. 60129034, 61134044 
and 62124040. 


Descriptors: *Cyanophyta, *Slime layer, *Carbon 
cycle, eweshiontion *Photosynthesis, Flux, Ex- 
traction, *Algae blooms, Lakes, Organic com- 
pounds. 


It is essential to reveal the flux and chemical nature 
of extracellular release of photosynthesized organ- 
ic compounds of Microcystis species in order to 
evaluate the function of Microcystis in the carbon 
cycle of eutrophic lake ecosystems. The function 
of the slime layer in the carbon flux is revealed 
while focusing on the behavior of its chemical 
constituents. An attempt was made to separate 
slime material of Microcystis species into two frac- 
tions as loosely and rather strongly bound to cell 
aggregates by physical treatment. The physical 
method used to extract slime fraction from cell 

aggregates cannot absolutely separate one slime 
from others. If a chemical procedure was applied 
using a 0.5 N-NaOH with 2% EDTA at 4 C to 
solubilize and extract the slime layer, about 20 or 
30% of the total particulate organic materials 
(POM) was extracted. This concentration is some- 
times significantly higher than that obtained by the 
physical treatment. When the amount of carbon 
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from the physically extracted slime fraction was 
compared to that obtained by chemical extraction, 
the extract effectivity of the former decreased 
clearly according to the change in the algal con- 
stituents. When M. viridis biomass increased, the 
contribution of the physically extracted fraction to 
the chemical extraction decreased. The role of the 
slime layer of M. viridis may differ from the other 
two species, M. auruginosa and M. wesenbergii. M. 
wesenbergii has a characteristic sheath material, 
which is at least resistant to physical shock. If the 
Microcystis species are dominant in a eutrophic 
lake, the constituents should be revealed. Other- 
wise, the function of the dominant species in a 
carbon flux of the ecosystem cannot be evaluated. 
(Miller-PTT) 
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STUDY OF THE FACTORS REGULATING 
SUCCESSION OF CYANOBACTERIA IN LAKE 
TJEUKEMEER, THE NETHERLANDS, 
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kemeer Lab. 

J. R. Moed, H. L. Hoogveld, and H. DeHaan. 
Internationale Vereinigung fur Theoretische und 
Angewandte Limnologie, Verhandlungen 
IVTLAP, Vol. 23, No. 4, p 1894-1987, December 
1988. 1 fig, 11 ref. 


Descriptors: *Cyanophyta, *The Netherlands, 
*Algal growth, *Eutrophication, *Succession, 
Limiting nutrients, Diatoms, Polderwater. 


Oscillatoria redekei, O. agardhii and Aphanizo- 
menon flos-aquae are the abundant cyanobacteria 
in Lake Tjeukemeer. Multiple addition bioassays of 
water from Tjeukemeer suggested that algal 
growth was mainly N-limited. Field data and ex- 
perimental results that will be used to identify in 
situ growth-limiting factors of the appropriate 
cyanobacteria are presented. Others have reported 
that, with the exception of 1974, between 1971 and 
1983, maximum densities of Melosira spp. and of O. 
redekei were inversely related. This inverse rela- 
tionship may be caused by factors affecting nutri- 
ent or trace metal availability. In 1974 and 1984, 
when there was no inverse relationship between 
maximum densities of Melosira spp. and O. redekei 
eutrophic and humic polderwater, as measured by 
increases in yellow water color in the lake, entered 
Tkeukemeer in spring at a time when numbers of 
O. redekei filaments increased rapidly. This drain- 
age may have supplied a nutrient limiting the 
growth of O. redekei in the lake. This may explain 
the high numbers of this species occurring simulta- 
neously with those of Melosira spp. Generally, O. 
agardhii is the only blue-green alga with high 
biovolume in Tjeukemeer throughout the summer. 
To identify its growth rate an attempt was made to 
find physiological characteristics suitable for simu- 
lation in culture studies. Some nutrient limitations 
(N, P) can cause yellowing of algal cultures due to 
increases in the ratio of carotenoids to chlorophyll- 
a. The carotenoids: chlorophyll-a ratio, the biovo- 
lume of O. agardhii and its proportion of the total 
algal volume were studied in 1983 and 1985. The 
high percentages for biovolume of O. agardhii 
show that the increases in the pigment ratio occur 
mainly in this organism. The pigment ratios were 
not only high in June and July 1983, but also 
thereafter. However, no increase in the ratio was 
noticed in the period after July 1985. This phe- 
nomenon may be related to the inlet of large 
volumes of polderwater during August, resulting 
in an almost doubling of the filtered lakewater. 
The supply and availability of some nutrient, trace 
metal, or both, may have increased because of the 
polderwater input, preventing an increase in the 
pigment ratio. (Miller-PTT) 
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COMPARISON OF ALGAL Ci4-UPTAKE AND 
GROWTH RATE IN SITU AND IN VITRO. 
Uppsala Univ. (Sweden). Limnologiska Institu- 
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G. Ahigren. 
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iology, *Productivity, ‘Limnology, ‘*Algal 
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rates, Lakes. 


The Cl4-method was performed in two different 
lakes, chosen because of the dominance of algal 
species with known growth constants. The C14- 
method was compared with the decrease of total 
dissolved inorganic carbon, in order to consider 
the question ‘under what condition does C14- 
uptake not measure the specific growth rate’. Em- 
phasis is placed on comparison of estimated 
growth rates, which are not always equal to the 
net Cl4-uptake. However, as the change in the 
total dissolved inorganic carbon can be considered 
as the true net photosynthesis, it seems to be im- 
possible to avoid the eternal question of ‘gross and 
net’. The in situ measurements are complemented 
with comparisons in vitro, in incubators in the 
laboratory under different times of exposure 
(thereby estimating specific growth rate, and also 
from the change in particulate organic carbon). 
The growth constant, estimated earlier in the labo- 
ratory for the two blue-green algae Microcystis 
wesenbergii and Oscillatoria agardhi as well as for 
the diatom Stephanodiscus hantzchii v. pusillus, 
was valid for natural populations in the field of the 
same species. Measurements of C1l4-uptake should 
give estimates of growth during periods of bal- 
anced growth. Natural phytoplankton populations 
are considered often to be in a near steady state 
condition. That is probably why the short term 
C14-incubations in situ gave reasonable and accu- 
rate estimates of the growth rate of the three 
dominant algal species. However, it is not possible 
to make any further evaluations of the C14-method 
from these limited data. In order to interpret exact- 
ly what is being measured in general by the C14- 
method, it is necessary to get a deeper knowledge 
of the complex interactions between nutrient limi- 
tation, growth rates and C metabolism. (Miller- 
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PHOTOSYNTHETIC CHARACTERS OF A 
DEEPWATER BRYOPHYTE FROM A CLEAR, 
OLIGOTROPHIC LAKE IN _ WISCONSIN, 
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Internationale Vereinigung fur Theoretische und 
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Descriptors: *Light penetration, *Limnology, 
*Photosynthesis, *Lakes, *Oligotrophy, *Wiscon- 
sin, *Mosses, Liverworts, Soft water lakes, Shade 
tolerance, Chlorophyll, Carotenoids. 


A preliminary study of the photosynthetic charac- 
ters of the deepwater liverwort (Chiloscyphus ri- 
vularis), collected at 14 m depth in Crystal Lake 
(Wisconsin) are presented. Crystal Lake is a small, 
softwater oligotrophic seepage lake with sparse 
littoral vegetation extending to about 6 m depth. 
The photosynthesis/light curve indicated that 
these plants are shade adapted with a low light 
saturation level of about 50 micromols photons/sq 
m/s. The thalli had high concentrations of chloro- 
phyll-a and chlorophyll-b and carotenoids which 
were found to consist mostly of lutein. Studies of 
the fluorescence spectrum of the whole thallus at 
680 nm showed that light energy absorbed in a 
region characteristic of carotenoid absorption (470- 
500 nm) is transferred to chlorophyll-a. The light 
reaching the plants in the deepwater in Crystal 
Lake is largely of the wavelengths where carote- 
noid absorption is maximal. The light absorption 
characters and the substantial carotenoid content 
suggest that these pigments are important for pho- 
tosynthesis in deepwater plants. (Miller-PTT) 
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SEASONAL STUDIES OF RESOURCE ALLO- 
CATION IN A DEEPWATER BRYPOPHYTE 
FROM A CLEAR LAKE IN WISCONSIN, U.S.A. 


Wisconsin Univ., Madison. Inst. for Environmental 
Studies. 

A. M. Farmer, H. L. Boston, and M. S. Adams. 
Internationale Vereinigung fur Theoretische und 
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Descriptors: *Resource allocation, *Limnology, 
*Lakes, ‘*Oligotrophy, *Wisconsin, *Mosses, 
*Limiting nutrients, Seasonal variation, Liver- 
worts. 


The seasonal patterns of resource allocation in the 
submersed liverwort Chiloscyphus rivularis is pre- 
sented. The study population was grown in an 
oligotrophic lake poor in both inorganic and or- 
ganic nutrients and dissolved inorganic carbon. 
The liverwort lives at such depths that it is subject 
to considerable light stress, exhibiting a number of 
responses to these conditions. Resource allocation 
in a plant limited by a series of environmental 
factors can be complex. However, this species may 
exhibit a more simplified pattern of allocation as 
the plant consists solely of a simple thallus. There 
are no specialized organs of storage or any roots. 
The submerged plants also do not undergo sexual 
—_- There is, therefore, unlikely to be a 
differentiation of resource allocation to different 
plant parts. The results of the nutrient analyses 
show that there is not generally a considerable 
change in the concentrations of the nutrients from 
April thru October. The most striking change 
occurs for nitrogen, which exhibits an increase at 
the end of the season. The initial potassium content 
is lower than for the rest of the season. However, 
other changes are quite small. Total nonstructural 
carbohydrates show a strong seasonal pattern. The 
initial level is low and there is a strong summer 
peak, which declines towards the end of the year. 
The results of the inorganic nutrient study show 
that there is no dilution, within the plant tissue, of 
the nutrients with the growth of the liverwort. 
Studies of the other aquatic macrophytes have 
shown two contrasting patterns. In plants such as 
the Myriophyllum spicatum, there is a strong sea- 
sonal pattern with major increases in tissue concen- 
trations of inorganic nutrients whenever these con- 
stituents are abundant. However, in plants such as 
the isoetids, the tissue concentration remains con- 
stant over much of the year. The former pattern is 
typical of strong competitors and the latter of 
stress tolerators. The relatively constant pattern in 
most of the nutrients means that there is little 
evidence of luxury consumption. This would sug- 
gest that a number of the nutrients are limiting. 
(Miller-PTT) 
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SEASONAL AND SPATIAL BIOMASS VARIA- 
TION OF THE SUBMERGED MACROPHYTE, 
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Descriptors: *Seasonal variation, *Spatial distribu- 
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As part of a comprehensive study to investigate 
factors regulating the macrophyte distribution in 
Castle Lake (California), four patches of water 
were studied intensively to determine if they dif- 
fered spatially or seasonally with respect to a 
number of biomass characteristics. A determination 
of macrophyte biomass was obtained to identify 
the major factors regulating plant colonization suc- 
cess and distribution. Biomass variation was less 
among seasons than among patches within a season 
for Isoetes occidentalis. This lack of seasonality is 
typical for isoetids. Tissue nitrogen concentrations 
increased from summer to mid-winter, when 
growth rates were low. This accumulation may 
provide a pool of nitrogen for periods of more 
rapid growth. Biomass characteristics of individual 





Isoetes plants were well within ranges reported for 
other isoetids from a variety of sediment types. 
While low levels of organic matter in sediments 
have been shown to be beneficial to macrophyte 
growth, high levels can be detrimental. The ex- 
tremely organic sediments of Castle Lake, howev- 
er, support high Isoetes biomass levels within re- 
stricted — (Miller-PTT) 
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Descriptors: *Limnology, *Seepage, *Sediment- 
water interfaces, *Macrophytes, *Lake Tahoe, Oli- 
gotrophic lakes, Groundwater, Sediments, Plant 
distributions. 


The study of factors regulating the sparse occur- 
rence of macrophytes in oligotrophic lakes affords 
researchers an opportunity to examine potential 
growth regulating factors among plant supporting 
and non-supporting areas. The objectives of this 
study were: (1) describe the distribution pattern of 
the submerged macrophytes in the shallow (0-10 
m) littoral zone, (2) examine the seasonal growth 
pattern, and (3) determine whether differential 
groundwater seepage into the lake was associated 
with the growth distribution patterns of these 
plants. A survey of spatial distribution of sub- 
merged macrophytes revealed that these plants 
were very rare in the shallow (0-10 m) littoral zone 
of Lake Tahoe. Tracheophytes dominated the sub- 
merged aquatic plant beds. The two major macro- 
phyte growth areas were adjacent to marshes 
along the shore. The importance of this relation- 
ship is not known although it may be related to 
chemical differences in seepage water, sediment 
type, or, historically, to periods when the lake 
level elevation was lower. The species composition 
within the plant beds was quite heterogeneous. A 
transect across the macrophyte bed illustrated how 
the species composition changes abruptly from 
myriophyllum spicatum and ceratophyllum demer- 
sum to potamogeton richardsonii. The sediment 
profile cutside the plant bed showed it to be deep 
sands with low organic matter content while the 
sediment inside the bed was organic in composition 
until a coarse sand and pebble layer was reached 
approximately 20 cm below the sediment-lake 
interface. The chloride analyses on the lake and 
interstitial waters verified that interstitial water 
samplers were not drawing lake water back into 
the sediments. The increased amounts of chloride 
inside the plant beds compared to outside were 
believed to be the result of plant decomposition. 
For two nutrient species, ammonium and soluble 
iron, there were strong concentration gradients 
between the interstitial waters and the overlying 
lake waters. The movement of nutrients by diffu- 
sion across this gradient from sediment into lake 
would be relatively slow compared to movement 
into the lake due to groundwater seepage. (Miller- 
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Carbon limitation is discussed as a possible control- 
ling factor of primary productivity. Concomitantly 
with anthropogenically induced acidification of the 
natural environment and its aquatic habitats, the 
issue of inorganic carbon availability has become a 
truly modern undertaking. In contrast to alkaline 
waters, which reciprocally balance the three solute 
species H2CO3, HCO3(-) and CO3(--) against each 
other, the acidic aqueous medium with its simple 
domination of carbonic acid and free CO2 as a 
major source of inorganic carbon has offered a 
new avenue into the intricate relationships between 
net photosynthesis, respiratory CO2, light compen- 
sation and level of CO2 compensation. An attempt 
is made to illustrate some of these relationships by 
means of data obtained from experiments that 
rather precisely control photon flux density, as 
well as gas quantity within a closed chamber hold- 
ing small pieces of juvenile leaf tissue of two well- 
known acidtolerant macrophytes of northern 
Europe. It is shown that, at least under non-alka- 
line conditions, the relationship between light utili- 
zation efficiency and available carbon dioxide is 
nearly linear. Therefore, it is feasible to trace, by 
extrapolation, the level of CO2 compensation as 
well as establish a relative measure of the —_ 
synthetic potential of the selected organism and 
ambient medium in question. Likewise, if the pho- 
tosynthetic organism assimilates exclusively free 
CO2 in the presence of bicarbonate, it should also 
be practicable to ascertain the difference in biologi- 
cally obtainable CO2 between media (lake eas 
of various alkalinity. Linking assimilated ino: 

carbon to converted light energy offers farther. 
more a simple means towards an assessment of the 
general physiological status of chlorophyll-bearing 
plant material. Therefore, the described plotting 
procedure could be used as a tool for assays of 
balanced nutrition. (Miller-PTT) 
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Data are presented for three aquatic macrophytes 
Nymphaea lotus, Najas pectinatus and Potamoge- 
ton crispus and a terrestrial grass, Cynodon dacty- 
lon, which inhabits seasonally inundated areas on 
the Pongola river floodplain. Their cycles of pro- 
duction and decomposition are compared and dis- 
cussed in the context of the floodplain functioning. 
Standing crop of the N. lotus leaf material aon 
distinct seasonal variation. The rate of production 
of leaf material was correlated with temperature 
between June 1985 and February 1986, but not 
thereafter because of a second peak in production 
which was caused by petiole extension the 
plants responded to increased water depth follow- 
ing the flood in March. It is suggested that had the 
flood not occurred, production would have de- 
clined to reach low levels by mid-autumn. 

loss occurred throughout the year, but the rate was 
highest in summer. Since floating leaves of nym- 
phaeids decompose rapidly, particularly when the 
water is warm, N. lotus is seen principally as a 
summer contributor to the secondary producers. In 
contrast, N. pectinatus is virtually absent from the 
lakes of the floodplain during summer and attained 
peak standing crop in late autumn and winter. 
Although loss rates were not measured, it is proba- 
ble that N. pectinatus makes its greatest contribu- 
tion to secondary producers during autumn and 
winter as standing crop declines. On the Pongolo 
river floodplain, the spatial and temporal separa: 
tion of species, their periodicity, the nature of the 
material produced and the flooding regime appear 
to combine to reduce periodicity in supply of 
material to the detritivore populations. The impor- 
tance of the alleged stability is not clear because 
insufficient information is known of the relative 
contribution of different species in one lake and 
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how this changes in response to episodic events 
and gradual changes brought about by processes 
such as sedimentation. (Miller-PTT) 
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The rates of mass and nutrient loss from inundated 
Paspalum distichum plants rooted in plastic growth 
trays were compared with those from plants which 
were cut and placed in litter submerged in the 
field. eee coe . distichum leaves 


original concentration. The most important differ- 
ence in phosphorus concentration changes was that 
while rooted plants showed a gradual decrease in 
P concentration over a 50-day there was a 
rapid leaching loss from those in litter bags over 
pe tiny a pele gece = Phosphorus in 
plant tissue is labile and lost rapidly if membrane 
permeability is So puletedly inentuasa of de- 
composition studies ee iy 
tems lies in the use of the data in predicting the 

amounts of energy (mass) and nutrients transferred 
from the terrestrial vegetation to the aquatic phase 
for particular periods of flooding. The calculation 
of nutrient transfers is made from estimates of the 
tate and a loss of nutrient stocks 
from the plant material and these too differed 
markedly between growth tray and litter bag treat- 
ments. Thus, irrespective of the period of inunda- 
tion for which predictions are made, estimates for 
nitrogen, phosphorus, and mass (energy) transfer 
to the aquatic phase would be affected by the 
enclosure of detached plants in litter bags. (Miller- 
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In fluctuating environments, the organisms best 
able to survive and reproduce are those which 
tolerate both maximum and minimum levels of 
environmental Studies in shallow Aus- 
tralian lakes are ex) 


Sad oases ote ceili Evidence is 
presented on submerged macrophytes from saline 
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and freshwater ephemeral wetlands that suggests 
flexibility of life cycle pattern and a 
plasticity enhance survival in widely fluctuating 
environments. Preliminary data from transplant ex- 
periments in the freshwater species Myriophyllum 
variifolium were used to examine the variability 
and life cycle timing of this species. A factorial- 
design, transplant experiment was set up in Octo- 
ber 1986 to test the effect of four habitat factors on 
the establishment and growth of this species. 
Depth of water, grazing, substrate type, and o - 
of the material were the primary variables. Differ- 
ent survival rates, shoot numbers, and shoot 
lengths are stimulated by depth. Overall, grazing 
does not have a marked effect on plant survival 
and establishment. However, results indicate a neg- 
ative synergistic effect of the combination of graz- 
ing and 0.3 depth where only 2.5% survival oc- 
curred compared with 29% in the ungrazed site. 
The variability within a population of aquatic ma- 
crophytes may be maintained by wide fluctuations 
of environmental parameters. Researchers should 
not ignore the ‘noise’ within a species or popula- 
tion as it is upper and lower limits which provide 
the variation on which natural selection acts in 
extreme environmental conditions. The use of field 
transplant experiments to explore the reactions of 
individual plants to different environmental condi- 
tions is a technique with potential in bridging the 
gaps of extrapolation from laboratory physiologi- 
cal experimentation to field observations and vice 
versa. (Miller-PTT) 
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espiration, Angiosperms, Plantiology, Metabolism. 


The effects of phosphorous on rates of photosyn- 
thesis, photorespiration and on the length of the 
induction phase in Myriophyllum triphyllum were 
studied. In M. triphyllum, the response to P at 
internal concentrations from 0.9 to 5.8 mg P/g dry 
wt. reveal no indications of the inhibitions which 
might well have been expected from the growth 
curve. Rather, the 1.9 fold increase in the rate of 
apparent CO2 fixation from 53 to 95 micromol 
CO2/g F.wt./h shows that net photosynthesis is 
stimulated by increasing P levels up to those found 
in the field. Inhibitions of apparent photosynthesis 
by P only occur at higher concentrations unlikely 
ever to be found in natural situations. The same 
range of P produced a greater relative stimulation 
in CO2 release from photorespiration (2.4 fold) but 
net photosynthesis was only slightly affected. This 
is because, in M. triphyllum, as in other aquatics, 
the rate of photorespiration is low relative to those 
of photosynthesis. As a percentage of apparent 
photosynthesis, photorespiration ranged from 15% 
at 8.8 mg P/g dry wt. to 37% at 1.8 mg P/g dry 
wt. The net effect of these responses of photosyn- 
thesis, in terms of rate, induction phase and 
changes in chlorophyll, and of photorespiration 
indicate that M. triphyllum is capable of maintain- 
ing a relatively high and even daily rate of carbon 
assimilation over a wide range of internal P con- 
centrations. This contrasts markedly with the de- 
pressant effects of P on growth. The effects of 
phosphorous on growth of M. triphyllum cannot 
be explained by a simple parallel effect on carbon 
fixation as the resource for new plant structures. 


Phosphorous effects on growth results from other 
facets of metabolism which control plant develop- 
ment. (Miller-PTT) 

W89-11326 


INORGANIC SUSPENOIDS AND _ SUB- 
MERGED MACROPHYTES IN LAKE WHAN- 
GAPE, NEW ZEALAND. 

Ruakura Soil and Plant Research Station, Hamil- 
ton (New Zealand). Aquatic Plant Section. 

R. D. S. Wells, W. N. Vant, and J. S. Clayton. 
Internationale Vereinigung fur Theoretische und 
Angewandte Limnologie, Verhandlungen 
IVILAP, Vol. 23, No. 4, p 1969-1972, December 
1988. 3 fig, 6 ref. 


Descriptors: *Lakes, *New Zealand, *Suspended 
sediments, *Macrophytes, Standing crops, Bio- 
mass, Growth rates, Suspensoids 


Suspended sediments and macrophytes in Lake 
Whangape (North Island, New Zealand) are as- 
sessed. Lake Whangape, the last of the larger lakes 
in Waikato lakes supporting dense macrophyte 
growths, aroused concern when it was observed 
that its Southern Arm had lost much of its dense 
macrophyte cover. Four sites were selected and 
botanical descriptions were made every 3 or 4 
months from early 1985 to late 1986 using the 
qualitative SCUBA method. Three quadrants were 
harvested at each site and sorted into different 
species before drying to a constant weight at 80 C. 
Water samples were collected from throughout the 
lake and analyzed for inorganic suspensoids. Ma- 
crophyte biomass remained relatively constant 
over the 2 year study period indicating the tenfold 
difference in biomass between the Southern Arm 
and the rest of the lake was a relatively stable 
condition. However, for three years from 1977-79, 
the lake was sampled at 12 sites and the Southern 
Arm was at least as productive as the rest of the 
lake. Although the sampling techniques were not 
directly comparable with those used in this study, 
it is evidence that the Southern Arm has under- 
gone a marked decline in macrophyte standing 
crop. The cause of macrophyte decline may have 
been due to any of one or a combination of factors 
such as phytoplankton blooms, epiphytes, swan 
browsing, grass carp (Ctenopharrygodon idella) or 
koi carp (Cyprinus carpio) activities, illegal herbi- 
cide use, changes in nutrient status of water and 
sediments, toxic outflows, plant senescence, or an 
increase in inorganic suspensoids. Preliminary re- 
sults indicate that swan browsing and activi- 
ties do not account for the present lack of macro- 
phyte biomass in the Southern Arm as the exclu- 
sion cage in the Southern Arm showed no signs of 
increased production. (Miller-PTT) 

W89-11327 
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As part of a research program on the consequences 
of lake eutrophication in New Zealand, and partly 
as an effort to clarify the discrepancies in the 
literature, the influence of nutrient enrichment on 
rates of macrophyte decomposition were studied. 
Whether decomposition rates of a single test spe- 
cies were affected by nutrients at all is addressed as 
well as whether or not the supply in the surround- 
ing water was more important than in the tissues. 
The decomposition rate of Lagarosiphon major 
was not affected by the concentrations of nutrients 
in the surrounding water in either field or laborato- 
ry studies. Tests spanned the concentration ranges 
(1-120 mg/cu m DRP and 5-1200 mg/cu m DIN) 
which are likely to occur in natural lake waters. 
The decomposition rate from day 2 to day 36 was 


not apparently affected by the nutrient quality of 
the tissue. These results are at variance with some 
of the data reported in other studies, so it is perti- 
nent to examine more closely the existing data in 
the literature. The first point that emerges is that 
two distinct types of tissues have been studied: 
terrestrial leaf litter, usually in stream water, and 
aquatic macrophyte tissue. Secondly the decompo- 
sition responses to nutrients can be divided into 
two types: (1) responses to nutrients in the sur- 
rounding water, and (2) responses to nutrients in 
the tissues. In the literature examined, tissue nutri- 
ent levels had no effect on terrestrial litter decom- 
position. It is suggested that in the case of terrestri- 
al litter in water, low tissue nutrients mean that 
bacterially mediated decomposition may be con- 
trolled by the rate of supply of aqueous N and P. 
The situation with decaying macrophytes, howev- 
er, is quite different, as tissue nutrient levels are 
often much higher than in terrestrial litter. Exami- 
nation of methods reported for several studies 
showed that while leaching was a recognized proc- 
ess in most, the authors had not separated leaching 
from microbially mediated decomposition in their 
calculations of decomposition rates or weight loss. 
(Miller-PTT) 
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Light parameters for use by water managers were 
assessed in order to get an accurate description of 
the light climate and its effects on plant growth in 
this particular shallow, eutrophic and brackish 
coastal lake. Water samples were taken fortnightly 
at two sites over the May-December 1986 period. 
The first site lies in a shallow sheltered bay and the 
other is located off the south western shore in a 
deeper zone where reflection from the lake bottom 
was accepted as being negligible regardless of the 
lake level. A wide range of optical measurements 
were obtained on several occasions. Shallow 
waters are likely to be affected by wind-induced 
resuspension of sediment. Therefore, their light 
climate will be typically controlled by the level of 
inorganic suspended solids in the water column. It 
is shown that this level can be accurately moni- 
tored by turbidity measurements once a relation- 
ship with absolute levels of suspended solids is 
established. When Lake Ellesmere and other New 
Zealand lakes studied are compared, it is very clear 
that the contribution of the total suspended solids 
has somewhat less effect on the attenuation coeffi- 
cient than expected. This could be due to the 
brackishness of the water and its effect on electro- 
static repulsion between particles which decreases 
as salinity increases, promoting the aggregation 
and precipitation of colloidal clay minerals and 
reducing scattering coefficient values. It is believed 
that the wind is a major factor controlling the level 
of suspended solids in this shallow lake. This has 
been demonstrated for other shallow lakes in New 
Zealand. It appears that daily average wind speeds, 
equal or greater than 3 m/s, significantly increase 
the level of inorganic suspensoids. By using the 
regression, an increase from 110 g/cu m to 180 g/ 
cu m in the level of inorganic suspensoids will 
increase the attenuation coefficient, Kd, from ap- 
proximately 8 to 11. The reduction of light pene- 
tration which reduces macrophyte growth in Lake 
Ellesmere appears to be more dependent on climat- 
ic conditions rather than on shading by algae as 
might be suggested by its continuously highly eu- 
trophic status. (Miller-PTT) 
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The distribution of Elodea canadensis in Lake 
Alexandrina (South Island) was examined and en- 
vironmental factors which might have limited the 
spread of dense stands in the lake were assessed. 
The invasion of E. canadensis in Lake Alexandrina 
has not caused the disappearance of native species 
at the rate previously envisaged and the distribu- 
tion pattern of this species has been maintained 
over the past four years. The spread of stands of E. 
canadensis in the Chara globularis beds may be 
limited by the tendency of the latter species to 
collapse upon itself after reaching a height of 1 m 
in spring. However, this mechanism alone is un- 
likely to play a major role in limiting the spread of 
E. canadensis since very dense stands have become 
established in more sheltered parts of the lake in 
the C. globularis zone to a depth of 6-7 m. A 
critical iron requirement is reported for E. cana- 
densis although others have found that growth of 
this species was unrelated to the concentration of 
iron in the interstitial water. In lake Alexandrina, a 
ferrous iron level of 1 mg/1 was sufficient to sup- 
port at least temporary growth of this species. It is 
believed that E. canadensis has not become a nui- 
sance because the steep slopes and turbulence char- 
acteristic of the lake have not allowed it to estab- 
lish permanent dense stands in many areas. (Miller- 
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Conditions are explored under which Bosmina lon- 
girostris populations can successfully colonize 
Lake Tahoe and coexist with Mysis relicta. The 
timing of the decline of Epischura in the late 
summer and autumn months is probably the most 
pe? oma factor determining whether Bosmina 
occur in any given year. If Epischura popula- 
tions decline in August or September, Bosmina is 
free to grow throughout September and October 
and can achieve high densities depending on food 
availability. If Epischura — persist into 
October or November before declining in abun- 
dance, Bosmina will not be able to colonize the 
lake because of inherent resting egg production 
and declining ambient temperatures. The impact of 
Mysis predation on Bosmina populations has ap- 
rary been to shift Bosmina vertical distribution 
igher in the water column. Bosmina population 
abundance is now controlled by Epischura abun- 
dance to a large extent. In short, Bosmina popula- 
tions in Lake Tahoe do not exhibit high enough 
birth rates to overcome the impact of invertebrate 
predation and their ability to colonize the lake is 
essentially controlled by the population behavior 
of their predators. (Miller-PTT) 
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Two different sampling methods, benthic samples 
and window traps, were simultaneously employed 
in a study of population changes of Simulium vitta- 
tum in the River Laxa (North Iceland). The results 
of benthic samples were analyzed by two methods, 
one based on the Allens curve and the other based 
on the average cohort method, to estimate biomass 
and production. The two methods yielded closely 
similar results regarding both biomass and produc- 
tion. Of the two methods, the average cohort 
method is less laborious. Although they cannot be 
used as an absolute measure of abundance, window 
ber gp a simple and fast means of estimating 
ly population levels. Traps are affected by 
pene especially wind velocity and temperature 
which influences flight activity of the insects. Also, 
window traps catch insects that originate from an 
undefined area. The catch of adult S. vittatum in 
window traps was closely related to the produc- 
tion of S. vittatum larvae and pupae. In view of 
this, population changes of S. vittatum can be 
monitored by using only window traps, a much 
less time consuming method than any other. 
(Miller-PTT) 
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The flow environment within an emergent macro- 
phyte stand was investigated, paying special atten- 
tion to the exchange of water between the littoral 
and pelagic areas. Although seasonal fluctuations 
of both total phosphorus and PO4-p! horus was 
most striking in the innermost littoral zone, the 
peaks in the different zones were measured on the 
same dates and suggested an interchange between 
the littoral and pelagial areas. Laboratory experi- 
ments showed that even relatively slow flow of 
pelagial water, containing at most 5 microg PO4- 
P/L could effectively flush available p horus 
from the littoral sediment. A faster flow flushed 
the surface of sediment in 25 minutes, but also 
caused fluctuation in the PO4-P outflow most 
likely due to pertubation of the sediment and resu- 
spension of benthic surface material. A similar flow 
rate was observed to produce turbidity in the field. 
Knowing the inflow and outflow velocities and the 
corres; ig phosphorous concentration, trans- 
port of phosphorous by water flow from littoral to 
pelagial areas could be estimated by a mass balance 
calculation. bag ge ignoring turbulence, the re- 
sults indicate the magnitude of transport by out- 
flow and emphasize the importance of ambient 
flows in the littoral dynamics. Phosphorus release 
from the sediment could supply only a small frac- 
tion of the total outflow. In the innermost littoral, 
where anoxic periods in the overlying water are 
usual, the release rate might have been higher than 
measured under laboratory conditions. On the 
other hand, the throughflow system pete a —_ 
rate twice that of the batch system and 
thrice that measured by others for the ees 
sediment of an cligawehie lake. Relatively slow 
flow induced by winds towards the littoral, may 
flush the whole vegetation zone with pelagial 
water in a few hours. This process can cause a 
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sudden nutrient peak in the inshore pelagial water. 
(Miller- 
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Investigations were carried out for a period of one 
annual cycle, October 1984 to September 1985, 
covering three seasons: winter, summer and mon- 
soon. Lake salinity showed a wide variation rang- 
ing between 18.96 ppt to 336 ppt. Total alkalinity 
also increased considerably during the observation 
from a minimum of 148.0 ppm to a maxi- 
of 1208. ppm. Such high alkalinity and salini- 
to-chanilly the tale ena ‘Siaiity eltelins axliat? one. 
The total phytoplankton population varied from 
nil to 3,991,600 cells/L. The maximum density was 
observed at salinity 34.7% to which blue-green 
algae contributed the most both in number and 
genera. Total chlorophyll content showed con- 
comitance with the total phytoplankton population 
and ranged from nil to 29.33 mg/cu m. Chloro- 
phyll-a was found to be the dominant phytopig- 
ment. The maxima of both gross and net primary 
production were during the monsoon period 
Cangust 1985), synchronous with the monsoon 
peak of the phytoplankton. The production, on the 
whole, was low during the winter, :vhich coincid- 
ed with low phytoplankton density and in turn 
with low concentration of total chlorophyll, there- 
by establishing a positive relationship of primary 
productivity with phytoplankton population and 
chlorophyll concentration. As is true for most 
saline lakes, high salinities, followed by a depletion 
in phytoplankton population, acted as a limiting 
factor for phytoplankton primary production in 
Didwana Lake. (Miller-PTT) 
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New algorithms for inflow and withdrawal are 
discussed that can provide long term estimates of 
density structure, yet allow the basic model struc- 
ture to remain one dimensional and retain the 
computational teeny. An example showing 
some simple tracking of particles demonstrates the 
differences between several withdrawal algorithms 
used in these models. A single day’s inflow is 
tracked as it travels into the main basin of the 
reservoir over a seventeen-day period. The inflow 
is assumed to be some form of effluent, and the 
water quality implications can be seen using three 
different algorithms: Method 1, which assumes 
variations in horizontal velocity only in the verti- 
cal; Method 2, which assumes variations in hori- 
zontal velocity only in the horizontal; and method 
3, a new algorithm using two-dimensional motions. 
Withdrawal envelopes were calculated using the 
three withdrawal algorithms. The new algorithm 
will withdraw the most of the three. The first 
method withdraws the second largest om, 
being not too different from the new method be- 

cause the withdrawal is quite small. The second 
method misses the intrusion completely, and hence 
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withdraws none of the pollutant. The subsequent 
lunging of the following inflows to beneath this 
val may then force this water up and away from 
the region of the offtake. Thus the three methods 
result in completely different amounts of pollutant 
being withdrawn from the reservoir. This im- 
proved capability in following two dimensional 
motions is in no way intended to replace a more 
sophisticated pseudo-two-dimensional model, but it 
can be used to obtain some estimate of horizontal 
structure. The algorithms have been constructed 
for use in the dynamic reservoir simulation model 
DYRESM although the concept is generally appli- 
cable to Lagrangian layer models. Some quite 
simple alterations to the algorithms which model 
withdrawal and inflow in the reservoir simulation 
model DYSREM introduce a basic two-dimension- 
ality to the model. This added capability is used to 
show the importance of choosing the correct 
region of withdrawal when horizontal transport is 
of interest, even for quite small withdrawals that 
have little effect on the vertical one-dimensional 
structure. (Miller-PTT) 
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As part of a comprehensive study of the input, 
recycling and loss of nitrogen and phosphorus in 
an Amazon floodplain lake, measurements were 
made of the rates of nitrogen fixation and denitrifi- 
cation. These are the first such data reported for 
the Amazon and among the few available for tropi- 
cal lakes in general. Measurements of nitrogen 
fixation were made using the acetylene reduction 
and 15N-N2 methods during periods of rising, 
high, and falling water in 1980 and 1981. No 
reduction of acetylene was detectable during incu- 
bations of any plankton samples from the open 
water of L. Caalado. Significant acetylene reduc- 
tion was detected in samples of periphyton grow- 
ing on aquatic macrophytes. Rates were highest 
during the day and lower at night. Nitrous oxide 
accumulation as evidence for denitrification was 
not detectable in any of the samples from L. 
Calado. Optimization of the assay to reduce the 
detection limit is required to establish if low rates 
of denitrification occur. The low concentration of 
nitrate in most of the samples indicates that a low 
supply of substrate may be one reason for these 
results. However, evidence suggests that denitrifi- 
cation remains probable or possible under some 
circumstances or at other times on Amazon flood- 
plains. Nitrous oxide concentrations were below 
saturation in samples obtained from a variety of 
floodplain lakes scattered throughout the central 
basin and were near zero in anoxic waters of these 
lakes. Samples from 0.5 and 5 m in L. Calado were 
also unsaturated. These results imply a process 
such as denitrification that consumes nitrous oxide. 
Furthermore, nitrate added to bottom chambers 
installed in anoxic sediments in L. Calado was lost 
from the overlying water; denitrification is one 
possible route of the loss. Estimates derived from 
very limited data suggest an important role for 
nitrogen fixation and denitrification in the nitrogen 
balance for the overall Amazon basin. Data sug- 
gest that significant rates of N2 fixation are associ- 
ated with the periphyton of floating macrophyte 
beds, but further direct measurements of nitrogen 
transformations in the full range of aquatic and 
terrestrial habitats are needed to improve basin- 


wide estimates for the Amazon. (Miller-PTT) 
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From 1975, Lake 227 in the Experimental Lakes 
Area (northwestern Ontario) has recieved experi- 
mental addition of N and P in a ratio of 5:1 and the 
response of the zooplankton population to this 
fertilization regime for the years 1977 to 1982 is 
examined. The hypothesis that chemical conditions 
are toxic to crustacean zooplankton and that Chao- 
borus controls rotifer abundance is further tested. 
The addition of N and P to Lake 227 in a 5:1 ratio 
stimulated primary productivity as effectively as 
did the same amount of P in a N:P ratio of 15:1. 
Phytoplankton production produced high pH and 
anoxic conditions in the water column. Populations 
of cladocerans and calanoids were reduced to very 
low numbers, during most of the years of fertiliza- 
tion. Cyclopoids were slightly less affected. The 
toxic chemical conditions are considered the most 
unlikely cause of the loss of crustaceans. Total 
rotifer abundance was variable from year to year 
and was not correlated with inferred abundance of 
Chaoborus, and two species of rotifers, Anuraeop- 
sis fissa and Polyarthra remata increased in abun- 
dance in the alkaline conditions. Lake 227 is a lake 
almost devoid of crustacean herbivores. Herbivory 
on edible phytoplankton has, therefore, been re- 
duced by the apparently toxic chemical conditions 
produced by the high primary production. As a 
result, rotifers have increased in abundance to fill 
the niche left by crustaceans. (Miller-PTT) 
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Stable isotope ratios were used to verify the hy- 
pothesis that marine nutrients, principally nitrogen, 
transported from the sea to freshwater by salmon 
escapement, are traceable to different trophic 
levels and enhance system fertility. The sockeye 
salmon runs to the Kvichak River have a pro- 
nounced cyclic nature with a period of 4-5 years, 
depending upon the average length of freshwater 
residence of the juveniles. Escapements have 
ranged from 225,000 to 24 million, and the num- 
bers of juveniles reflect the same variations. 
Whereas the biogenic enrichment through the 
salmon carcasses cannot explain the establishment 
of cyclic salmon runs, they do provide a feedback 
loop which sustains the variable amount of juvenile 
biomass. The preliminary results indicate that a 
strong isotopic signature can be detected from 
nutrients released by returning anadromous salmon 
and that it can be traced as it makes its way up the 
food chain to juvenile salmon and other resident 
fish species. In Iliamna Lake, results suggest that 
periphyton utilizes the marine nutrients brought in 
by returning adult salmon first. The probable se- 
quence is from carcass to periphyton, especially in 
the littoral zone, and then to feeding salmon fry 
the following spring. By late July, the salmon fry 
enter the limnetic zone of Iliamna Lake. Whereas 
the food requirements of the juvenile salmon are 
less during the first year of lake residence, it in- 
creases drastically during the second year. The 
principal limnetic food item, Cyclops scutifer, has 
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a 2-year lifespan which is largely synchronized 
with the freshwater residence of the juvenile sock- 
eye salmon. Eventually, the biogenic nutrients con- 
tributed by the returning anadromous salmon are 
lost through discharge from the system or deposit- 
ed as sediments at the deeper parts of Iliamna 
Lake. (Miller-PTT) 
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Using the hypothesis that vegetative cover may be 
one of the factors accounting for the descrepancies 
seen in sulfate reduction rates, the effect a submer- 
gent moss layer has on the rate of sulfate reduction 
was quantified. Crystal Lake in northcentral Wis- 
consin was chosen as the study site. In situ sam- 
pling of sediment interstitial waters was performed 
in order to determine net sulfate fluxes into or out 
of the lake’s sediment. Sulfate reduction occurred 
at all sites in Crystal Lake. The mean sulfate reduc- 
tion rates at the S (shallow water with sandy 
bottom), B (soft, highly organic gyttja), and M 
(thick moss layer) sites were 66.5, 135 and 93 
microeq/sq m/day, respectively. All 15 m hypo- 
limnetic sites of Crystal Lake exhibited comparable 
sulfate reduction rates but an interesting phenome- 
non was seen at the M sites. When sulfate concen- 
tration profiles in moss covered areas are com- 
pared to adjacent exposed areas, one can clearly 
see that the sulfate reduction is taking place above 
the sediment-water interface in the moss covered 
areas. Though one might suspect that photosyn- 
thetic oxygen production in this 10-25 cm thick 
moss layer might suppress this anaerobic process, 
the opposite was seen. It appears that the summer 
rate of sulfate reduction in moss covered areas 
does not differ from other areas in the lake but the 
zone of reduction in relation to the sediment-water 
interface is markedly different. This fact appears to 
influence the net annual retention of sulfur in the 
lakes system. (Miller-PTT) 
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EFFECTS OF ACIDIFICATION ON THE IN- 
VERTEBRATE PORTION OF THE AUF- 
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EARLY ZOOPLANKTON RESPONSE TO EX- 
PERIMENTAL ACIDIFICATION IN LITTLE 
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Wisconsin Univ.-Madison. Center for Limnology. 
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PATHOGENICITY OF THE FUNGUS, COLLE- 
TOTRICHUM GLOEOSPORIOIDES (PENZ.) 
SACC.,, TO EURASIAN WATERMILFOIL 
(MYRIOPHYLLUM SPICATUM L). 

Wisconsin Univ.-Madison. Dept. of Plant Patholo- 
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For primary bibliographic entry see Field 4A. 
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ae ae GROWTH AND CLUMP MAIN- 
F POTAMOGETON CRISPUS L. 
DH RIVER, J APAN. 


Aquatic Botany AQBODS, Vol. 33, No. 1/2, p 13- 
26, March 1989. 6 fig, 2 tab, 34 ref. 


Descriptors: *Japan, *Stream biota, *Aquatic 
lants, *Plant growth, Rivers, Lotic environment, 
it stems. 


To account for the continuous growth and clump 
maintenance of Potamogeton crispus L. in a lotic 
habitat, phenological and quantitative observations 
were made in a small river in Japan from April 
1981 to August 1982. Favorable water tempera- 
tures (8.7-24.7 C) for shoot growth prevailed 
throughout the study period and the adventitiously 
rooting shoots grew successively from buried 
stems and rhizomes all the year round. Total stem 
length (including above--and underground stems) 
reached a maximum of 4690 m/sq m in April 1982. 
Flowering and turion formation occurred almost 
simultaneously from late May until late October 
when water temperatures were higher than 20 C 
and the photo; — was longer than 12 h. Though 
the plant produced numerous turions (>9600 tur- 
ions/sq m/year), they were small (5-15 mg dry wt/ 
turion) and assumed to be less important than 
underground stems for clump maintenance; while 
the stems were firmly rooted in bottom sand and 
protected by sediment from being swept away, 
most of turions were washed downstream immedi- 
ately after they detached from the parent shoots. 
Among the total number of turions Siaated, only 
2.7% were those which remained and germinated 
in the clump. (Author’s abstract) 
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PRIMARY PRODUCTION IN A SHALLOW’ 


EUTROPHIC LAKE DOMINATED ALTERNA- 
TIVELY BY PHYTOPLANKTON AND BY SUB- 
MERGED MACROPHYTES. 
Otago Univ., Dunedin (New Zealand). Dept. of 
Zoology. 
. F. Mitchell. 

— uatic Botany AQBODS, Vol. 33, No. 1/2, p 
101-110, March. 1989. 2 fig, 1 tab, 36 ref. 


Descriptors: *Eutrophic lakes, *Ac uatic plants, 
*Submerged plants, *Limnology, * pro- 
ductivity, *Phytoplankton, ome tn Biomass, 
Seasonal variation, New Zealand, 


Tomahawk Lagoon No. 2, a shallow eutrophic 
New Zealand lake, has shown irregular cyclic 
variations between phytoplankton and macrophyte 
dominance since 1963. During a 4-year study, 
which encompassed a change from phytoplankton 
to macrophyte biomass, there was a large decline 
in phytoplankton biomass and production, and an 
increase in macrophyte biomass. However, there 
was little increase in the macrophyte Bay pn 
and the total primary production of the lake de- 
clined sharply, by a factor of 4. The effects of 
fs per a having better access to the available 
ight and a longer growing season, and the more 
rapid nutrient cycling expected among planktonic 
communities, clearly outweighed those of macro- 
=e having access to sediment nutrients in this 
e. Grazing by black swans was calculated to 
have removed about 15-25% of the production of 
macrophytes during their growing season, or 20- 
50% per annum. (Author’s abstract) 
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LEAD ACCUMULATION AND LOCATION IN 


STREAM WATER AT GREENSIDE MINE, 
ENGLAND. 

National Inst. for Environmental Studies, Ibaraki 
(Japan). 

For pe primary bibliographic entry see Field 5B. 
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STRONG EFFECTS OF FORAGING MINNOWS 
ON A STREAM BENTHIC INVERTEBRATE 
COMMUNITY. 


State Univ. of New York at Albany. Dept. of 
Biological Sciences. 

J. F. Gilliam, D. F. Fraser, and A. M. Sabat. 
Ecology ECPLAR, Vol. 70, No. 12, p 445-452, 
April 1989. 8 fig, 1 tab, 45 ref. 


Descriptors: *Fish behavior, *Predation, *Stream 
biota, *Population density, *Benthic fauna, 
*Chubs, Fish, Invertebrates, Spatial distribution, 
Oligochaetes, Isopods, Growth. 


Behavioral responses to piscivorous fish are known 
to alter the spatial distribution of small inverte- 
brate-feeding fish in streams, producing concentra- 
tions of small fish in safer areas. Whether such a 
variation in the local density of small juvenile 
creek chubs (Semotilus atromaculatus) would, in 
turn, produce local alterations in the stream 
benthic invertebrate community was investigated. 
Replicated treatments of 0, 2 and 6 juvenile chubs 
per 0.5 sq m enclosure were established in a warm- 
water, soft sediment stream. Over a 3-month 
period, the presence of fish resulted in reductions 
of 79-90% in total invertebrate volume relative to 
the zero-fish treatments. Numbers were reduced 
55-61%. The two major taxa, Oligichaeta and Iso- 
poda, showed strong fish effects, and the size dis- 
tributions of these two taxa showed shifts to small- 
er sizes. Densities of less abundant taxa showed no 
Statistically significant fish effects. Evenness of the 
invertebrate community increased in the 

of fish. No differences in invertebrate densities 
were detected between the two-fish and six-fish 
treatments; however, the above-sediment activity 
of Oligochaeta was reduced more in the six-fish 
treatment than in the two-fish treatment, and 
growth of the fish was slower in the six-fish treat- 
ment. Unlike previous experimental studies in 
stony streams, this experiment shows that foraging 
fish can significantly alter the behavior, population 
structure and community structure of stream 
benthic invertebrates. (Author’s abstract) 
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REPLICATION AND TREATMENT 
STRENGTH IN WHOLE-LAKE EXPERI- 


Wisconsin Univ.-Madison. Center for Limnology. 
S. R. Carpenter. 

Ecology ECPLAR, Vol. 70, No. 12, p 453-463, 
— 1989. 8 fig, 1 tab, 45 ref. NSF grant BSR-86- 


Descriptors: *Experimental design, *Limnology, 
*Fish management, *Lakes, *Primary productivi- 
ty, Experimental data, Replicates, Manipulations. 


The numbers of replicates and magnitudes of ma- 
nipulation needed to detect changes in lake pri- 
mary productivity resulting from piscivore manip- 
ulations was examined. Substantial (about 10 times 
changes in the independent variable, piscivore bio- 
mass) and sustained (at least 3-5 year) manipula- 
tions using five reference and five experimental 
ecosystems produced significant t-test results in 
>80% of simulated experiments. The need for 
substantial and sustained manipulations is consist- 
ent with published results of whole-lake experi- 
ments on nutrient inputs, chemical contaminants, 
and the biota. In many cases, limited numbers of 
experimental systems or high costs will prevent 
adequate replication of ecosystem experiments. 
When large-scale experiments employ insufficient 
replicates and/or modest pertubations of the inde- 
pendent variate, there is great risk of erroneously 
accepting the hypothesis of no treatment effect. 
Therefore, unreplicated paired-system experiments 
(one reference and one experimental system) are 
often preferable even though classical statistics 
cannot be used to determine whether manipulation 
caused a change in the experimental system. A 
series of unreplicated paired-system experiments, 
staggered in time and performed in many locations, 
will provide more ecological insight fan a repli- 
cated experiment in a single region. Few statistical 
methods pertain to large-scale ecological experi- 
ments; innovations could be very beneficial. (Au- 
thor’s abstract) 
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BIOLOGICAL ASSESSMENT OF THE WATER 
QUALITY IN SOUTH-HOLLAND (THE NETH- 
ERLANDS). 


ey van Rijnland, Leiden (Neth- 


lands). 
For primary bibliographic entry see Field 7B. 
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ENERGY TRANSFER IN A KASHMIR HIMA- 
LAYAN SAR (LAKE). 

Central Inland Capture Fisheries Research Inst., 
KK Ven li S Raine; RK. Longer, ond 

. K. Vass, H. S. i ; 
Sunder. 


Internationale Revue der Gesamten Hydrobiologie 
IGHYAZ, Vol. 73, No. 4, p 547-558, 1988. 32 ref. 


Descriptors: *Mountain lakes, *Himalayan Moun- 
*Primary *Limnology 


stratification 
The lake water is alkaline and well-buffered. Calci- 
um is the dominant cation and bicarbonate the 
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HISTORIC TRENDS IN LAKE MICHIGAN 
SILICA CONCENTRATIONS. 

Michigan Univ., Ann Arbor. Great Lakes Re- 
search Div. 

For primary bibliographic entry see Field 5C. 
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CONTRIBUTION OF SEASONALLY FLOOD- 
ED LANDS AND MINOR TRIBUTARIES TO 
THE PRODUCTION OF COHO SALMON IN 


(British Columbia). Fisheries Research Branch. 

T. G. Brown, and G. F. Hartman. 

Transactions of the American Fisheries Society 
TAFSAI, Vol. 117, No. 6, p 546-551, November 
1988. 2 fig, 2 tab, 18 ref. 


= effects, Habitats, Juvenile poser stage, Storms, 
Watersheds, Swamps, Productivity, Migration, 
Water level, Fluctuations, Population dynamics. 


The number of juvenile coho salmon (Oncorhyn- 
using all known 


of these habitats to the watershed’s total produc- 
tion of coho salmon smolts were calculated. 
a S the study period (October 1982 to June 
1984), differences in the contribution were related 

to differences in environmental conditions. The 
par en importance of off-channel and main-chan- 
nel habitats for winter survival of coho salmon was 
also assessed. Ten percent of the juvenile coho 
salmon rearing in the main cuannel of Carnation 
Creek during the summer moved into intermittent 
tributaries and ephemeral swamps (off-channel 





Field 2—WATER CYCLE 
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winter habitats) during the autumn of 1983. The 
number of juveniles residing within specific off- 
channel sites during winter was governed by the 
magnitude of water levels associated with the first 
fall storms relative to the flooding levels required 
for adequate access to these sites (P < 0.05). Off- 
channel habitats contributed 15.3% of the water- 
shed’s coho salmon smolts in 1983 and 23.1% in 
1984. A 25-year flood event (65 cu m/s) occurred 
in January 1984 and may have reduced the main- 
channel contribution for that year. The inability of 
coho salmon smolts to emigrate from off-channel 
habitats and return to the main channel in spring 
may have reduced the off-channel contribution in 
1983. April-May water levels were 37% below the 
13-year mean water level in 1983 and 55% above it 
in 1984. (Miller-PTT) 
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ELECTRON MICROPROBE INVESTIGATION 
OF THE CHEMISTRY OF FERROMANGAN- 
ESE COATINGS ON FRESHWATER SEDI- 


MENTS, 

Cambridge Univ. (England). Dept. of Earth Sci- 
ences. 

For primary bibliographic entry see Field 5A. 
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BENTHIC AND WEED-BED FAUNAS OF 
LAKE AWASA (RIFT VALLEY, ETHIOPIA), 
Addis Ababa Univ. ag Dept. of Biology. 
T. Kibret, and A. D. Harriso 

Hydrobiologia HYDRB8, Vol. 174, No. 1, p 1-15, 
April 1989. 2 fig, 5 tab, 29 ref. 


Descriptors: *Limnology, *Benthos, *Aquatic 
weeds, “Lakes, ‘*Ethiopia, Fisheries, Tilapia, 
Midges, Detritus, Waterfleas, Ostracods, Mollusks, 
Crustaceans, Tropical regions. 


The community structures of the benthic and 
weed-bed faunas of Lake Awasa, Ethiopia Rift 
Valley, are described and related to the various 
types of substratum present. Lake Awasa is non- 
saline (conductivity 860 MicroS/cm), and lies in a 
shallow basin with maximum depths of 21-22 m. It 
supports an important commercial fishery mainly 
based on the tilapia Oreochromis niloticus. The 
large weed beds of the lake extend out to the 4 m 
isobath in most places; they consist mainly of the 
grass Paspalidium geminatum. Below the 6-8 m 
isobaths the bottom is covered with a deep layer of 
flocculant mud, with organic matter constituting 
about one third of the dry weight. No benthic 
animals are able to colonize this mud. In shallower 
regions the bottom consists of hard sand covered 
with a thin layer of organic detritus, except for a 
narrow region around the 6 m isobath where the 
sand is covered with a layer of ostracod shells up 
to 25 cm deep. All this firmer bottom is colonized 
by a benthic community consisting mainly of cy- 
clopoids, ostracods, Limnodrilus and chironomids; 
there are no prosobranch or bivalve mollusks. The 
weed-bed community consists mainly of Clado- 
cera, ostracods, Ephemeroptera, Heteroptera, chir- 
onomids and pulmonate mollusks. These communi- 
ties are compared with those of other Afro-tropical 
lakes, and are shown to have much in common 
with that of Lake Chad (Dejoux, 1983), especially 
the chironomids (Dejoux, 1976), but Lake Awasa 
has fewer species, the most noticeable absentees 
ng the decapod Crustacea. (Author’s abstract) 
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CHARACTERIZATION OF ORTHOPHOS- 
PHATE RELEASE FROM DISSOLVED OR- 
GANIC PHOSPHORUS BY GEL FILTRATION 
AND SEVERAL HYDROLYTIC ENZYMES. 
Hokkaido Research Inst. for Environmental Pollu- 
tion, Sapporo (Japan). Div. of Water Environment. 
For primary bibliographic entry see Field 7B. 
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MUNITIES. 

— de la Faune, Saint-Sulpice (Switzer- 
land). 
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EFFECTS OF STREAM ORDER AND SEASON 
ON MINERALIZATION OF C(14)-PHENOL IN 
Virginia Polytechnic Inst., Blacksburg. Dept. of 
Biology. 
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Hydrobiologia HYDRB8, Vol. 174, No. 1, p 79-87, 
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Descriptors: *Geomorphology, *Stream order, 
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tritus, Seasonal variation. 


Mineralization of trace levels of C(14)-phenol by 
heterotrophic microorganisms was quantified at 4 
sites along a river continuum in southwestern Vir- 
ginia. Significant phenol mineralization rates were 
detected in surface sediment and seston samples at 
all sites from August 1985 through May 1986. 
Phenol degradation was strongly affected by 
season (ANOVA; P<0.0001). From a baseline rate 
in August (range: .0000119 to .0897 mg phenol 
mineralized mg/ash free dry weight (AFDW)/hr) 
phenol mineralization rose to a yearly maximum in 
October (range .000121 to .00116 mg phenol min- 

eralized /mg AFDW/hr) despite decreasing 
stream temperatures. This autumnal peak in phenol 
degradation was attributed to the pulsed input of 
allochthonous detritus, especially leaf litter, which 
contains substantial quantities of phenols and relat- 
ed compounds. Although phenol mineralization 
was significant in these streams, phenols were me- 
tabolized at much slower rates than more labile 
compounds present in the dissolved organic matter 
(DOM) pool. Estimates of turnover rates for three 
major components of DOM revealed that glucose 
and glutamate turnover rates (0.064-0.140 hr/mg 
sediment AFDW and 0.140-0.610/hr/mg sediment 
AFDW, respectively) were, respectively, 2.2-4.7 
times and 9.6-16.9 times greater than phenol turn- 
over rates (0.015-0.064/hr/mg sediment AFDW). 
Although the relatively low rates of utilization of 
refractory phenolic materials suggest that these 
compounds may accumulate and become more 
prevalent components of the DOM pool, phenol 
concentrations at the 4 study sites remained below 
detectable levels (i.e., <1 microgram/L) through- 
out the study. Consequently, it seems that although 
phenolic materials are metabolized more slowly 
than labile DOM, phenols are degraded at rates 
which preclude accumulation in the water column. 
(Author’s abstract) 
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IN MARSH ENERGY FLOW. 
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"1 and Image Processing Lab. 

H. Whitcomb, R. D. Delaune, and W. H. 
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Marine Chemistry MRCHBD, Vol. 26, No. 3, p 
205-214, April 1989. 5 fig, 24 ref. NSF Grant BSR- 
8414006. 


Descriptors: *Wetlands, *Sulfides, *Sulfur, *Salt 
marshes, *Films, Oxidation, Energy transfer, Sul- 
fates, Sediments. 


Elemental sulfur was identified as the predominant 
material in the surface film or layer commonly 
observed on water surfaces in Louisiana Gulf coast 
brackish and salt marshes. Over 50% of the total 
surface area of the film consisted of elemental 
sulfur, emitting high levels of sulfur X-rays while 
the remainder of the film consisted of detritus, 
halite and gypsum crystals, and marine organisms 
such as diatoms. The elemental sulfur was amor- 
phous, and most commonly occurred as fragment- 
ed particles and aggregates coating other film 
matrix material (e.g. detritus and diatoms). Samples 
of both formaldehyde-treated and untreated salt 
marsh soil-water columns both contained an appre- 
ciable amount of elemental sulfur after exposure to 
the atmosphere. Bacteria were not observed in the 
films produced in the laboratory suggesting that 
oxidation of sulfide occurred without the help of 
these organisms. Elemental sulfur formed rapidly 


36 


(within 1-2 days) on the water surface when 
oxygen was allowed to enter the anaerobic soil- 
water columns, and surface tension was sufficient 
for it to accumulate there. Laboratory studies of 
sulfide oxidation showed that sulfide was rapidly 
removed (6-8 hr) by oxidation of interstitial water 
from anaerobic marsh soil. This process is hypoth- 
esized as a possible pathway for energy flow in 
coastal marshes. (Geiger-PTT) 
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MAJOR, MINOR AND TRACE ELEMENT DE- 
TERMINATIONS FROM A_ NIGERIAN 
AQUATIC SEDIMENT. 

Ahmadu Bello Univ., Zaria (Nigeria). Center for 
Energy Research and "Training. 

For primary bibliographic entry see Field 2K. 
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REGIONAL LAKE AND RESERVOIR CANONI- 
CAL ENVIRONMENTS. 

Environmental Monitoring Systems Lab., Las 
Vegas, NV. 

K. F. Hedden, R. L. Skaggs, and J. English. 
Journal of Environmental Science and Health 
JESEDU, Vol. 24A, No. 3, p 265-277, April 1989. 
2 fig, 9 tab, 2 ref. 


Descriptors: *Lakes, *Limnology, *Data collec- 
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*Water quality, *Regional analysis, *Trophic level, 
Oligotrophic lakes, Eutrophic lakes, Model studies, 
River basins, Mathematical models, Reservoirs. 


The Canonical Environments Data Base that con- 
tains selected hydrologic and water quality param- 
eters was developed by EPA to aid in the assess- 
ment of the effects of toxic substances on the 
environment. This data base brings together infor- 
mation of each reach of the major rivers in the 
United States as well as individual lakes and reser- 
voirs in those basins. Individual data on lakes and 
reservoirs are summarized for canonical eutrophic 
and oligotrophic lakes by USGS _ hydrologic 
region. Variables included in regional Canonical 
Environments include: lake compartment area, 
volume and depth; organic carbon content of sedi- 
ments; total suspended solids concentration; wind 
speed and cloud cover; dissolved organic carbon 
concentration; bacteria concentration; fraction of 
bacteria degrading toxicant; Secchi Disc transpar- 
ency; temperature; pH; chlorophyll a; density of 
sediments; biomass concentration; reaeration coef- 
ficient; and extinction coefficient. To facilitate the 
definition of aquatic canonical environments, and 
subsequently the application of Exposure Analysis 
Modeling Systems (EXAMS), a data base was 
developed which was composed of information 
t at described the canonical environment of select- 
ed lakes and reservoirs within 15 major river basin 
systems throughout the continental United States 
which were part of the National Eutrophication 
Survey. From this large set of environmental data, 
appropriate components can be selected to study 
the transport and transformation of a specific 
chemical in a specific lake or reservoir using 
EXAMS, with some extrapolation of data in some 
cases. (Geiger-PTT) 
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FLUORESCENCE AND CARBON FIXATION 
BY a ae a DEFICIENT PHYTO- 
PLANKTON IN A WESTERN AUSTRALIAN 
RESERVOIR. 

Department of Scientific and Industrial Research, 
Taupo (New Zealand). Taupo Research Lab. 

A. B. Viner. 

Archiv fuer Hydrobiologie AHYBA4, Vol. 115, 
No. 1, p 1-19, March 1989. 5 fig, 5 tab, 29 ref. 


Descriptors: *Carbon cycle, *Phosphorus, *Limit- 
ing nutrients, *Limnology, *Australia, *Photosyn- 
thesis, *Phytoplankton, *Fluorescence, *Phos- 
phates, Biomass, Light intensity, Lakes, Reser- 
voirs, Nutrients, Carbon. 


Photosynthetic adaptations by phytoplankton to 
changing irradiance were studied at an inlet of the 
Wellington Reservoir, near Perth. Adaptations 





were measured as changing rates of carbon fixa- 
tion, and of fluorescence with and without the 
electron transport inhibitor DCMU, under con- 
trolled laboratory light conditions. These fluores- 
cence features were compared to those in the lake. 
The upper layers of the lake to c.8 m were verti- 
cally very stable but had a strong diurnal horizon- 
tal advection pattern which transported the phyto- 
plankton in and out of the inlet, exposing algae to 
sustained high light intensities in the uppermost 2 
m. However, changes during 1 hour or less in 
fluorescence could be induced that were consistent 
with phytoplankton adaptation to irradiances less 
than those in the top 2 m and more characteristic 
of those at 5 m or below. This occurrence indicates 
that some vertical transport from lower to upper- 
most layers was probably taking place within the 
time span of the fluorescence changes. Phytoplank- 
ton biomass in the lake was apparently limited by 
the available phosphorus. Phosphate nutrient en- 
richment in the laboratory affected fluorescence 
yield, and although fertilizing the lake with phos- 
phate during 6 days was insufficient to promote 
detectable increased biomass, it did increase the 
ability of the phytoplankton to adjust photosyn- 
thetic rate to light intensity and to raise the opti- 
mum irradiance for photosynthesis. The large 
changes in carbon fixation and fluorescence in- 
duced in the laboratory were much muted in situ, 
suggesting that vertical movement was fast 
enough, relative to rate of adaptation, to smooth 
fluorescence distinctions between depths and to 
promote a rather uniform light state in the algae, in 
addition to probable endogenous rhythmic changes 
present. (Author’s abstract) 
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INFLUENCE OF A PERIPHYTIC BIOLAYER 
PHOSPHORUS EXCHANGE BETWEEN 

SUBSTRATE AND WATER, 

Lund Univ. (Sweden). Limnological Inst. 


L. Hansson. 
Archiv fuer Hydrobiologie AHYBA4, Vol. 115, 
No. 1, p 21-26, March 1989. 1 fig, 2 tab, 15 ref. 


Descriptors: *Phosphorus, *Sediment-water inter- 
faces, *Aquatic plants, *Limnology, *Cycling nu- 
trients, Nutrients, Periphyton. 


The impact of a periphytic biolayer on the sub- 
strate, the overlying water and the transport of 
nutrients between substrate and water was studied 
in a laboratory experiment. The phosphorus con- 
tent of both sediment and water were lower in 
aquaria with periphytic biolayers. In the experi- 
mental aquaria approximately the same amount of 
phosphorus was found in the biolayers that disap- 
peared from the sediments, indicating that the peri- 
phyton used the phosphorus from the sediment. In 
addition, only small amounts of phosphorus were 
released to the water in the presence of periphy- 
ton. Hence, the distribution of phosphorus differed 
significantly between aquaria with and without 
periphyton. Since the abiotic factors known to 
influence nutrient transport (pH, redox potential) 
were constant, this study points out the flux of 
phosphorus between sediment and water. Howev- 
er, the results may not be quantitatively transferred 
to natural conditions, but should be viewed as a 
demonstration of a possible mechanism. (White- 
Reimer-PTT) 
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INFLUENCE OF CATCHMENT GEOLOGY 
AND LAKE DEPTH ON PHYTOPLANKTON 
BIOMASS, 

Kinneret Limnological Lab., Tiberias (Israel). 

C. M. Duarte, and J. Kalff. 

Archiv fuer Hydrobiologie AHYBA4, Vol. 115, 
No. 1, p 27-47, March 1989. 4 fig, 3 tab, 47 ref. 


Descriptors: *Lake basins, *Water depth, *Limnol- 
ogy, *Lake morphometry, *Lakes, *Phytoplank- 
ton, *Geomorphology, Biomass, Chlorophylla, 
Statistical analysis, Phosphorus, Correlation analy- 
sis, Eutrophication. 


The relationship between the geographic charac- 
teristics of lakes (i.e. lake morphometry, catchment 
characteristics, and climate) and lake water chem- 
istry and phytoplankton biomass for 215 temperate 


zone North American lakes is examined. The data 
used was compiled for the North American OECD 
eutrophication projects and supplemented with ad- 
ditional data sets to both extend the range of the 
variables and to balance the geographical distribu- 
tion. Due to the wide range in all variables, loga- 
rithmic transformation was required to normalize 
data distributions and to stabilize their variances 
for analysis of variance and for correlation and 
regression analyses. Catchment geology was 
shown to be an important determinant of lake 
chemistry. Catchment geology and mean depth 
together describe phytoplankton biomass almost as 
well as does the total phosphorus concentration. 
Furthermore, catchment geology and mean depth 
influence the chlorophyll-a yield for a given phos- 
phorus concentration, emphasizing importance 
of geographic conditions on lake trophic status. 
(White-Reimer-PTT) 
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KINNERET TO AN APPLIED WIND 

AND HYDRAULIC FLOW: ADVECTION OF 
SUSPENDED MATTER, 

eo Limnological Lab., Tiberias (Israel). 
Archiv fuer Hydrobiologie AHYBA4, Vol. ee 
No. 1, p 41-57, March 1989. 10 fig, 18 ref, 
append. 


Descriptors: *Hydrodynamics, *Wind-driven cur- 
rents, *Advection, *Limnology, Sag 
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Kinneret, Wind, Coriolis force, — pattern, 
Jordan River, Model studies. 


TIME DEPENDENT RESPONSE OF LAKE 
STRESS 


The two-dimensional, vertically integrated steady 
state circulation model which was applied to Lake 
Kinneret was extended to include the time depend- 
ent response. The same homogeneous winter con- 
ditions were assumed. It was found that under 
calm conditions, the Jordan flow pattern was 
strongly perturbed by the Coriolis force and local- 
ly by the withdrawal through the National Water 
Carrier. The circulation pattern established by a 
uniform wind stress (0.065 N/ sq m) was found to 
be about two orders of magnitude larger than the 
Jordan flow, so that at least three days between 
wind events was required before the Jordan flow 
could be discerned. The circulation model was 
used in conjunction with an advection routine to 
compute the horizontal distribution of matter sub- 
jected to a uniform summer westerly wind and 
winter SE wind. It was found that under the latter 
conditions, the resulting water column concentra- 
tions of suspended matter closely resembled meas- 
ured sediment concentrations. In addition, using a 
free-surface model, oscillations of the surface ele- 
vation were computed. (Author’s abstract) 
W89-11441 


IRON OXIDE PARTICULATES FORMED BY 
THE OXYGENATION NATURAL AND 
MODEL LAKEWATERS CONTAINING FE(D. 
Freshwater Biological Association, Ambleside 
(England). 

E. Tipping, D. W. Thompson, and C. Woof. 
Archiv fuer Hydrobiologie AHYBA4, Vol. 115, 
No. 1, p 59-70, March 1989. 4 fig, 2 tab, 22 ref. 


Descriptors: *Sedimentation, *Limnology, *Water 
chemistry, *Particulate matter, *Lakes, *Iron 
oxides, *Oxygenation, Hydrogen ion concentra- 
tion, Silica, Calcium. 


Most of the iron oxide precipitated in Esthwaite 
(Cumbria, England), during summer stratification 
and deep-water anoxia, consists of ferrihydrite in 
the form of spheres, ellipsoids or rods of average 
dimension >0.2 micrometers (referred to as ‘large 
particles’). By suspending the oxide at different pH 
values and measuring solution concentrations of 
Ca(2+), inorganic = and organic matter, 
it was found that most of each of these components 
can be released from the oxide without affecting 
particle morphology. However, little release of Si 
could be induced. fa ngewe experiments with 
model lakewaters initially containing Fe(II) con- 
firmed the previous findings that the — of 
Si(OH)4 leads to the formation of ferrihydrite, 
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otherwise the oxidation product is 
The model lakewaters did not yield ‘large — 
i material units a 
ts with 
tered natural 
waters showed that the formation of ‘large parti- 
cles’ requires the presence of natural 
matter. However, bio poisons — ~~ 
lin) did not affect particle formation, which sug- 
gests that living organisms are not involved. (Au- 
thor’s abstract! 


s 
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INFLUENCE ARTIFICIAL STREAM 
BOTTOM SILTATION ON EPHEMEROPTERA 
IN EMERGENCE TRAPS, 

Max-Planck-Inst. fuer Limnologie, Schlitz (Germa- 
gts F.R.). Limnologische Flussstation. 

R. 


Wagner. 
Archiv fuer Hydrobio AHYBA4, Vol. 115, 


logie 
No. 1, p 71080, March 1989. 2 fig, 3 tab, 21 ref. 


Descriptors: *Bottom sediments, *Ecological dis- 
tribution, *Limnology, *Aquatic insects, *Benthic 
environment, *Mayflies, *Stream biota, Niches, 
Species diversity, Competition, Habitats, West 
Germany, Population density, Statistical analysis, 
Sedimentation, Weirs, Larvae, Biomass. 


An in-situ experiment was initiated to evaluate the 
stream bottom 


ted : 
changed. During the investigation period (1981- 
1984), the following changes in species abundance 
were 


: there was an extremely significant 
— in 


numbers of both Baetis spe- 
sedimented stretch. B. vernus 
pte to 16.2-26.8% and B. rhodani to 1.3- 
20.4% of abundance in the control area. A statisti- 
cally significant change in the abundance of both 
Ephemerella species was not observed. On the 
other hand hlebia submarginata and 
payaso luteolum showed marked increases 
ae ge numbers. Abundance of Habrophlebia 
fusca also increased over the sedimented stretch, 
but specimen numbers were too low for statistical 
treatment. Physicochemical factors cannot be con- 
sidered the cause of these changes. Direct observa- 
tion of larvae revealed interspecific differences in 
behavior on individual sediment fractions. Biomass 
over the sedimented area was only 8-50% of the 
control stretch. The similarity index described sig- 
nificant differences between both taxocenoses 
more clearly than diversity or evenness indices. 
(White-Reimer-PTT) 
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LEACHING KINETICS OF FRESH LEAF- 
LITTER WITH IMPLICATIONS FOR THE 
CURRENT CONCEPT OF LEAF-PROCESSING 
IN STREAMS. 

Konstanz Univ. (Germany, F.R.). Limnological 
Inst. 

M. W. Gessner, and J. Schwoerbel. 

Archiv fuer Hydrobiologie AHYBA4, Vol. 115, 
No. 1, p 81-90, March 1989. 2 fig, 46 ref. 


Descriptors: *Lotic environment, *Litter, Aquatic 
environment, Aquatic productivity, *Riparian 
vegetation, *Detritus, “Decomposing organic 
matter, Willow, Alder, *Leaves, Nutrition. 


In leaching experiments a leaves of 
Alnus glutinosa (L.) Gaertn. and Salix fragilis L. 
did not exhibit notable mass losses over a period of 
several days when fresh, i.e. non-dried material 
was used. These findings contrast sharply with the 
behavior of —— oliage. For, as is generally 

and was confirmed by the present investi- 
gation, pre-dried leaves lose a ‘cousiiene portion 
of their soluble compounds (up to 33% = total 
dry-mass) within 24 hours after immersion in 
water. Because the bulk of autumn-shed leaves of 


likely to occur immediately after input of the 
leaves to the stream bed. Therefore, under natural 
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circumstances, newly entrained leaf-litter probably 
has a much better nutritional value than is general- 
ly assumed. The improved nutritional quality of 
the leaves may in turn affect subsequent stages of 
decomposition. It may be expected that condition- 
ing is not necessary for attracting large-particle 
detritivores to the litter. However, factors like the 
non-reduced phenol content of fresh leaves, a pos- 
sibly insurmountable cuticle, and functioning de- 
fense mechanisms of the intact tissue may offset the 
profit brought about by the retention of easily 
de; ble resources. (Author’s abstract) 
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EXPERIMENTAL STUDY OF ZOOPLANKTON 
CONSUMPTION BY THE LAKE KINNERET 
SARDINE, 

Kinneret Limnological vere ane (Israel). 

M. Gophen, and S. Threlk 

Archiv fuer Hydzobiologie: AHYBA4, Vol. 115, 
No. 1, p 91-95, March 1989. 1 tab, 17 ref. 


Descriptors: *Feeding rates, *Limnology, *Zoo- 
plankton, *Fish food organisms, *Sardines, Israel, 
Aquatic populations, Plankton, Phosphorus, Lake 
Kinneret, Food habits, Food chains, Waterfleas. 


The feeding habits of the Lake Kinneret sardine 
(Mirogrex terraesanctae terraesanctae) were stud- 
ied in tanks containing lake zooplankton. Zoo- 
plankton abundance in the experimental tanks de- 
creased by 65-95% compared to 3-15 % in the 
control tanks during each 24 hour feeding rate 
assessment. From one day to the next there was no 
clear pattern of how Mirogrex feeding rate would 
change. Electivity for Diaphanosoma varied sig- 
nificantly among tanks, although the feeding rate 
constant did not vary significantly among tanks for 
Diaphanosoma or any other prey. The sardine did 
feed preferentially on the large-bodied cladocerans 
Diaphanosoma brachyurum and Ceriodaphnia reti- 
culata. Due to this preferential feeding, the size 
composition of the zooplankton has shifted toward 
smaller organism, and smaller individuals within 
each population. Since the larger zooplankton are 
believed to help control nanoplankton, this trophic 
change may be significant. If 11% of the ingested 
zooplankton biomass is defecated and recycled by 
lower trophic levels of the Lake Dinneret food 
web, Mirogrex are potentially important as sources 
of phosphorus, which is normally limiting to phy- 
toplankton in Lake Kinneret (White-Reimer-PTT) 
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HORIZONTAL DISTRIBUTION OF ROTIFER 
PLANKTON ALONG A TROPHIC GRADIENT 
IN LAKE BALATON: CHANGES OF COMMU- 
NITY STRUCTURE AND ABUNDANCE 
DURING THE PAST 20 YEARS. 

Balatoni Limnologiai Kutato Intezete, Tihany 
gay le 

P. Zankai. 

Archie fuer Hydrobiologie AHYBA4, Vol. 115, 
No. 1, p 111-123, March 1989. 7 fig, 2 tab, 29 ref. 


Descriptors: *Distribution patterns, *Population 
density, *Limnology, *Water pollution effects, 
*Environmental gradient, *Species composition, 
*Rotifers, *Zooplankton, Eutrophication, Hunga- 
ry, Lake Balaton, Population dynamics. 


The density of rotifers in plankton in areas of 
varying trophy in Lake Balaton was studied in 
1984-1985. The number of rotifers averaged 10 
times higher in lake areas showing high primary 
production as compared to oligo-mesotrophic 
areas. Keratella cochlearis, K. cochlearis tecta, K. 
quadrata, Kellicottia longispina, and Polyarthra 
spp. were collected from the whole lake area at all 
times. Proalides tentaculatus and Liliferotrocha 
subtilis were abundant in summer in eu-hyper- 
trophic areas, constituting 80-90% of the Rotatoria 
stock. These, as well as Trichocerca pusilla and the 
Synchaeta spp. were characteristic of highly eutro- 
phic waters, while Brachionus urceolaris sessilis, 
Collotheca balatonica, and Pompholyx spp. were 
consistently found only in oligo-mesotrophic lake 
areas. During the past 20 years, the composition of 
the Rotatoria plankton changed considerably in the 
hypertrophic lake areas, showing a 10-fold increase 
in abundance. In areas of low trophy, rotifer com- 


munity structure changed to a lesser extent and the 
density remained constant. (Author’s abstract) 
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HISLOPI (BAIRD, 1895) 
CONCHOSTRACA) IN 


Benin Univ., Benin City (Nigeria). Dept. of Zoolo- 


gy. 

A. B. M. Egborge, and N. Ozoro. 

Archiv fuer Hydrobiologie AHYBA4, Vol. 115, 
No. 1, p 137-148, March 1989. 19 fig, 3 tab, 13 ref. 


Descriptors: *Water hyacinth, *Brackish water, 
*Crustaceans, *Nigeria, Yewa River, Seasonal dis- 
tribution, Spatial distribution, Branchiopoda, Salin- 
ity, Clam shrimps. 


Qualitative investigations of the fauna associated 
with Eichhornia crassi the water hyacinth, re- 
vealed the presence of Cyclestheria hislopi in Ni- 
geria’s Yewa River. This river which is predomi- 
nantly fresh for nine months of the year becomes 
slightly brackish from March to May, a phenome- 
non associated with both the pattern of rainfall and 
the influence of the Atlantic Ocean. During the 
rainy season months when freshwaters predomi- 
nate, transparencies are low. There is evidence to 
suggest that the spatial distribution of the conchos- 
tracan is salinity related. Also the data revealed 
that fecundity, rostral serration and post-abdominal 
spine development generally are size related and so 
morphological variability in conchostracans of the 
same species and size could be a useful taxonomic 
feature. (Author’s abstract) 
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PHYSIOLOGICAL STATE OF EPIPHYTIC 
BACTERIA ON ae STEMS we bn 
REED PHRAGMITES AUSTRALIS 

PARED WITH PLANKTONIC BACTERIA. IN 
GRAVEL-PIT PONDS. 

Hull Univ. (England). Dept. of Applied Biology. 
S. A. Al-Hadithi, and R. Goulder. 

Journal of Applied Bacteriology JABAA4, Vol. 
66, No. 2, p 107-117, July 1988. 1 fig, 4 tab, 47 ref. 


Descriptors: *Physiological ecology, *Limnology, 
*Aquatic bacteria, *Bacterial physiology, *Plank- 
ton, *Phragmites, *Epiphytes, Aquatic plants, 
Gravel pits, Ponds, Nutrients. 


Suspensions of epiphytic bacteria from submerged 
stems of Phragmites australis, collected from a 
gravel-pit pond, were prepared by treatment in a 
stomacher and by brushing. The two procedures 
were equally successful in dislodging bacteria. 
These epiphytic bacteria were compared with 
planktonic bacteria in water samples from within 
the reed bed. Colony-forming units (cfu) as a per- 
centage of acridine-orange direct counts (AODCs), 
percentage of cells capable of intracellular reduc- 
tion of 2-(p-iodophenyl)-5-phenyl tetrazolium chlo- 
ride (INT) to INT-formazan, percentage of cells 
able to form microcolonies, and cell length were 
all greater for epiphytic bacteria. Epiphytic bacte- 
ria of P. australis from six further gravel-pit ponds 
were also compared with bacterioplankton; 
colony-forming units as a percentage of acridine- 
orange direct counts, and percentage of cells capa- 
ble of INT reduction were again greater for epi- 
phytic bacteria. Because the epiphytic bacteria in 
these non-organically-enriched, gravel-pit ponds 
were physiologically different from the planktonic 
bacteria it is suggested that there was not continual 
casual exchange, by largely identical bacterial 
cells, between the epiphytic and planktonic mode. 
Instead, epiphytic and planktonic populations were 
independent of each other and/or if there was 
exchange then bacteria were more successful while 
in the attached mode, perhaps because of greater 
organic-nutrient availability at the stem surface. 
(Author’s abstract) 
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HYPOLIMNETIC CONCENTRATIONS OF 
DISSOLVED OXYGEN, NUTRIENTS 
TRACE ELEMENTS IN COEUR 
LAKE IDAHO. 

Geological Survey, Boise, ID. Water Resources 


, AND 
D’ALENE 


Div. 
For primary bibliographic entry see Field 5B. 
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LOWER LETHAL ERATURES FOR 
CARP (CYPRINUS CARPIO L.) AND THE 
PHYTOPHAGOUS FISHES (CTENOPHARYN- 


(¢) VAL., ARIS- 
TICHTHYS NOBILIS RICH.) W PIERWSZYM 
OKRESIE ZYCTIA). 
Instytut Rybactwa Srodladowego, 
Kortowo (Poland). 
A. Lirski, and K. Opuszynski. 
Roczniki Nauk Rolniczych, Seria H: Rybacw 
RNRRBS, Vol. 101, No. 7 p 11-29, 1988. it fig, 3 
tab, 22 ref. English summary. 


Descriptors: *Carp, *Temperature effects, *Mor- 
tality, *Cooling, *Fish management, Fish, Adapta- 
tion, Water temperature, Growth, Growth stages, 
Larval growth stage, Fish stocking, Seasonal vari- 
ation. 


Olsztyn- 


Lethal temperatures for fish 3-46 days old were 
studied during four seasons in Poland. Water tem- 
perature was lowered at a rate of 0.1 C. Individual 
responses did not differ much, although some vari- 
ation was observed in different seasons and be- 
tween the tests. Fish resistance to low tempera- 
tures was found to increase with fish age and size. 
It was calculated that lower lethal temperatures for 
the youngest fish should not exceed 14 C for carp 
and 16-17 C for phytophagous fishes. Studies on 
fish response to being kept in cool water revealed 
that younger fishes were able to support low tem- 
perature longer than the older ones. The youngest 
fishes underwent a shock in higher temperature but 
were able to survive it, while older fishes under- 
went a shock in lower temperature and were not 
able to survive it. These studies suggest that no 
increased resistance to low temperatures can be 
expected as regards stocking material of carp and 
the phytophagous fishes aged 2-3 weeks. (Author’s 
abstract) 
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UPPER LETHAL TEMPERATURES FOR 
CARP (CYPRINUS CARPIO L.) AND THE 
PHYTOPHAGOUS FISHES (CTENOPHARYN- 


MOLITRIX AL., 
TICHTHYS NOBILIS RICH.) IN THE FIRST 
PERIOD OF LIFE (GORNE LETALNE TEM- 
PERATURY DLA _ KARPIA (CYPRINUS 
CARPIO L.) I RYB ROSLINOZERNYCH 


HTHALMICHTHY: AL., 
ARISTICHTHYS NOBILIS RICH.) W PIERWS- 
ZYM OKRESIE ZYCIA), 


Instytut Rybactwa Srodladowego, 
Kortowo (Poland). 

A. Lirski, and K. Opuszynski. 

Roczniki Nauk Rolniczych, Seria H: Rybactwo 
RNRRB3S, Vol. 101, No. 4, p 31-49, 1988. 5 fig, 5 


tab, 45 ref. English summary. 


Descriptors: *Carp, *Temperature effects, *Heat 
resistance, *Fish management, Seasonal variation, 
Fish, Adaptation, Water temperature, Growth 
stages, Juvenile growth stage, Mortality. 


Olsztyn- 


Lethal temperatures were studied for three seasons 
in fish aged 3-50 days. Variability of individual 
res to high temperatures was not high. No 
differences were observed in particular seasons. 
Considerable changes were noted in lethal tem- 
peratures between tests. No d dence was found 
between fish weight and le temperature. A 
slight increase of the lethal temperature along with 
fish age was observed for carp and silver carp, 
whereas in case of grass carp the trend was pppoe 
site. Changes of the lethal temperatures with 

age were too small to be of any practical signifi- 





cance. Final upper lethal temperatures were similar 
for all fish species under study, being within a 
range of 43-44 C. (Author’s abstract) 
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pa gen OXYGEN CONTENT IN WATER 


ARISTI 

CARPIO L.) (PROGOWA ZAWARTOSC TLENU 
W WODZIE DLA MLODOCIANYCH STA- 
DIOW RYB KARPIOWATYCH (CTENOPHAR- 
YNGODON IDELLA VAL., HYPOPHTHAL- 
MICHTHYS MOLITRIX VAL.,  ARIS- 
TICHTHYS NOBILIS RICH., CYPRINUS 
CARPIO L.)). 
Instytut Rybactwa Srodladowego, 

Kortowo (Poland). 

M. Wozniewski, and K. Opuszynski. 

Roczniki Nauk Rolniczych, Seria H: Rybactwo 
RNRRBS, Vol. 101, No. 4, p 51-59, 1988. 4 fig, 16 
ref. English summary. 


Descriptors: *Carp, *Oxygen requirements, *Mor- 
tality, *Fish management, Fish, Oxygen, Growth 
stages, Larval growth stage. 


Olsztyn- 


Lethal threshold concentrations of oxygen were 
determined for the larvae of Asian fishes acclimat- 
ed in Poland: grass carp, silver carp, and bullhead 
carp, as well as for common carp. Lethal oxygen 
levels were determined in vessels filled with water 
containing constant low concentrations of oxygen. 
The tests lasted for 30 min. Ten fish were tested in 
each test. Lethal oxygen concentrations, resulting 
in 50% mortality, were determined. All tests were 
performed in 25 C. It was found that the phytopha- 
gous fish were less resistant to low oxygen levels in 
the first days of life than common carp. After 10-14 
days of life, lethal oxygen concentration was simi- 
lar for all fish, amounting to less than 1 mg O2/L. 
The most noticeable increase of the resistance to 
low oxygen content in water took place in the 
larval stage, up to individual fish weight of about 
20 mg for the phytophagous fishes, and 30 mg for 
carp. It can be assumed that the threshold oxygen 
levels can constitute a criterium for estimating the 
quality of larvae. (Author’s abstract) 
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TOLERANCE OF OXYGEN DEFICIT BY 


Ecole Nationale Superieure Agronomique de Tou- 
louse (France). Lab. d’Ichthyologie Appliquee. 

For primary bibliographic entry see Field 5C. 
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THERMAL AND WATER SOURCE EFFECTS 
UPON THE STABILITY OF ENTEROVIRUSES 
IN SURFACE FRESHWATERS. 

Environmental Protection Agency, Cincinnati, 


For primary bibliographic entry see Field 5B. 
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MICROZONATION OF DENITRIFICATION 
ACTIVITY IN STREAM SEDIMENTS AS 
STUDIED WITH A COMBINED OXYGEN AND 
NITROUS OXIDE MICROSENSOR. 

Aarhus Univ. (Denmark). Inst. of Ecology and 
Genetics. 

P. B. Christensen, L. P. Nielsen, N. P. Revsbech, 
and J. Sorensen. 

Applied and Environmental Microbiology 
AEMIDF, Vol. 55, No. 5, p 1234-1241, May 1989. 
4 fig, 41 ref. 


Descriptors: *Fate of pollutants, *Denitrification, 
*Sediments, *Measuring instruments, *Oxygen, 
*Streams, Nitrates, Electrodes, Distribution. 


Microzonation of denitrification was studied in 
stream sediments by a combined O2 and N20 
microsensor technique. O2 and N20 concentration 
profiles were recorded simultaneously in intact 
sediment cores in which C2H2 was added to inhib- 


it N2O reduction in denitrification. The N2O pro- 
files were used to obtain high-resolution profiles of 
denitrification activity and nitrate distribution in 
the sediments. O2 penetrated about 1 mm into the 
dark-incubated sediments, and denitrification was 
largely restricted to a thin anoxic layer immediate- 
ly below that. With 115 microM nitrate in the 
water phase, denitrification was limited to a 
narrow zone from 0.7 to 1.4 mm in depth, and total 
activity was 34 nmol of N/sq cm/h. With 1,250 
microM nitrate in the water, the denitrification 
zone was extended to a layer from 0.9 to 4.8 mm in 
depth, and total activity increased to 124 nmol of 
N/sq cm/h. Within most of the activity zone, 
denitrification was not dependent on the nitrate 
concentration and the apparent K sub m for nitrate 
was less than 10 microM. Denitrification was the 
only nitrate-consuming process in the dark-incu- 
bated stream sediment. Even in the presence of 
C2H2, a significant N2O reduction (up to 30% of 
the total N2O production) occurred in the re- 
duced, nitrate-free layers below the denitrification 
zone. This effect must be corrected for during use 
of the conventional C2H2 inhibition technique. 
(Author’s abstract) 
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METAL INTERACTIONS WITH MICROBIAL 
BIOFILMS IN ACIDIC AND NEUTRAL PH EN- 
VIRONMENTS. 

University of Western Ontario, London. Dept. of 
Geology. 

8d caer bibliographic entry see Field 2K. 


DETAILED ORGANIC CARBON BUDGET AS 
AN ECOSYSTEM-LEVEL CALIBRATION OF 
BACTERIAL RESPIRATION IN AN OLIGO- 
TROPHIC LAKE DURING MIDSUMMER, 

New York Botanical Garden, Bronx, NY. Inst. of 
Ecosystem Studies 

pe 3 Cole, N. F. Caraco, D. L. Strayer, C. Ochs, 
and S. Nolan. 

Limnology and Oceanography LIOCAH, Vol. 34, 
No. 2, p 286-296, March 1989. 4 fig, 3 tab, 45 ref. 
NSF Grant BRS 85-16987. 


Descriptors: *Physiological ecology, *Limnology, 
*Carbon cycle, *Organic carbon, *Bacterial physi- 
ology, *Respiration, *O *Oligotrophic lakes, Lakes, 
Seaso variation, Calibrations, Stratification, 
New Hampshire, Epilimnion, Productivity, 
Growth, Zooplankton, Flagellates. 


Intensive measurements of the major inputs and 
outputs of organic carbon to and from the epilim- 
netic water column of oligotrophic Mirror Lake, 
NH were made during a one-month period at the 
peak of summer stratification. On the basis of the 
difference between all other inputs and outputs, 
bacterial respiration must lie between 0.4 and 6 
mmol C/sq m/d. With measured rates of thymi- 
dine incorporation and measured bacterial cell 
sizes, this organic C budget constrains the thymi 

dine conversion factor to be between 1 and 6 x x 10 
to the 9th power cells per nM thymidine for 
growth yields between 10% and 80%. On the basis 
of the best estimates for all parameters, bacterial 
production was equal to 16% of primary produc- 
tion and bacterial respiration was about 40% as 
large as the respiration of macrozooplankton. The 
respiration of nanoflagellate microzooplankton was 
< 10% as large as the respiration of macrozoo- 
plankton and could account for the remineraliza- 
tion of only 25% of bacterial production. (Author’s 


abstract) 
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BACTERIAL ACTIVITY AND PROTOZOAN- 
GRAZING POTENTIAL IN A STRATIFIED 
LAKE, 


Limnologisch Inst., Nieuwersluis (Netherlands). 

J. Bloem, and M.-J. B. Bar-Gilissen. 

Limnology and Oceanography LIOCAH, Vol. 34, 
No. 2, p #97-309, March 1989. 6 fig, 2 tab, 50 ref. 


Descriptors: *Limnology, *Aquatic bacteria, *Pro- 
tozoa, *Stratification, Productivity, Lake Vechten, 
Lakes, Bacteria, Oxygen, — Cyanophyta, 
Algae, Growth, The Netherlan: 
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During summer stratification in Lake Vechten, 
The Netherlands, heterotrophic nanoflagellates 
(HNAN) showed peak densities at very low 
oxygen concentrations in the lower metalimnion at 
a depth of 6-7 m. In this stratum, high HNAN 
numbers (> 30 million HNAN/)) coincided with 
high bacterial activity. Assuming a conversion 
factor of 2 x 10 to the 18th power bacteria/mol 
thymidine, a maximal production of about 
4 x 10 to the 9th power bacteria/I/d from thymi- 
dine incorporation was estimated. In the upper 
metalimnion (5-6 m depth), a low bacterial activity 
(estimated production 1 x 10 to the 8th power 
bacteria/1/d) and low HNAN numbers (3 million 
HNAN/)) were found. HNAN seem to be a link in 
the food web between bacteria and cyanobacteria 
on the one hand and ciliates on the other. Grazing 
experiments with selectively filtered lake water 
indicated ingestion rates of about 7 bacteria/ 
HNAN/f. It was calculated that the metalimnetic 
HNAN are able to consume the entire bacterial 
production even at high bacterial growth rates. 
(Author’s abstract) 
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INTERANNUAL FLUCTUATIONS IN PRI- 
MARY PRODUCTION: METEOROLOGICAL 
FORCING AT TWO SUBALPINE LAKES. 
California Univ., Davis. Div. of Environmental 
Studies. 

C. R. Goldman, A. Jassby, and T. Powell. 
Limnology and Oceanography LIOCAH, Vol. 34, 
No. 2, p 310-323, March 1989. 8 fig, 1 tab, 53 ref. 
NSF Grant BSR 87-05170; US EPA Cooperative 
Agreement CR814581. 


Descriptors: *Weather, *Mountain lakes, *Limnol- 
ogy, *Primary productivity, Annual distribution, 
California, Snow, Snowpack, Precipitation, Thaw, 
Climatology, Forecasting. 


Meteorological factors are associated with most of 
the interannual variability in primary production at 
both Castle Lake, CA (41 deg N, 122 deg W) and 
Lake Tahoe, CA-NV (39 deg N, 120 deg W). At 
Castle Lake, extreme values of annual pri 
production, either much higher or lower than the 
long-term average, are likely to occur during the 
phenomenon of El Ninos/Southern Oscillation. 
Two plausible pathways for the impacts of these 
large-scale climate events at Castle Lake were 
identified: winter snowfall, acting through its 
effect on the snow-ice pack and the timing of the 
spring thaw; and total precipitation, acting through 
its effect on outwash rates. In contrast, no influ- 
ence of large-scale climate events is apparent at 
Lake Tahoe, but a plausible pathway involving the 
impact of synoptic-scale phenomena on interannual 
variation was identified: local weather events oc- 
curring in the late winter-early spring period near 
the time of minimal stratification, acting through 
their effect on the depth of spring mixing. The 
difference between the two lakes can be attributed 
to absence of an ice cover and long hydraulic 
retention time at Lake Tahoe. Time-series models 
that incorporate meteorological information ade- 
quately forecast primary production at both lakes. 
(Author’s abstract) 
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Mixed-species batch cultures were used to measure 
kinetics of phosphorus-dependent growth for 11 
species of freshwater algae. Results were fitted to 
the Monod model, and significant interspecific dif- 
ferences were found. Indices of competitive ability 
calculated from the Monod parameters suggest 
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that Synedra radians, Synedra rumpens, Nitzschia 
acicularis, and Chlamydomonas sp. are good com- 
petitors for P, and that Nitzschia palea and several 
nonsiliceous algae are poor competitors for P. 
These indices of competitive ability are largely 
consistent with competitive outcomes in a compan- 
ion experiment with these species and with other 
studies. No relation was found between maximal 
growth rate and the effect that fluctuations in P 
supply had on a species’ performance in the com- 
petition experiment. Growth parameters and com- 
petitive indices were not significantly correlated 
with cell volume, surface area, or surface:volume 
ratio. (Author’s abstract) 
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Semicontinuous cultures were used to examine the 
effects of Si and P supply on a natural algal com- 
munity. The Si:P ratio had a strong effect on the 
species composition of the algae. Chlorophytes 
were most abundant at the low Si:P supply ratio 
(20:1), diatoms were most abundant at the interme- 
diate Si:P supply ratio (80:1), and the siliceous 
chrysophyte Mallomonas sp. was most abundant at 
the high Si:P supply ratio (160:1). Diatom species 
showed differentiation in their ability to compete 
for Si and P. On average, algal cells became small- 
er as the Si:P supply ratio decreased. Higher algal 
species richness was associated with increased vari- 
ability in P supply. Competitive ability of some 
algae was increased by variability in P supply, but 
that of others was decreased. A flagellated protist 
grazed selectively on two Nitzschia spp., and 
thereby altered their competitive dynamics. The 
biovolume of this protist, and that of other hetero- 
trophic flagellates, decreased with increasing varia- 
bility in P supply. Despite selective grazing and 
nutrient supply variability, patterns in the algal 
communities were generally consistent with expec- 
tations based on resource competition theory and 
previous experience with algal competition in cul- 
tures. (Author’s abstract) 
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A total of 332 collections from 62 water bodies 
was analyzed for scaled chrysophytes with elec- 
tron microscopy and correlated with limnological 
characteristics. The pH and specific conductance 
were the most important factors controlling the 
distribution of scaled chrysophytes; temperature 
and total phosphorus were of lesser importance. A 
mean of nine and seven taxa per collection were 
recorded at a pH of 5.5-6.0 and a specific conduct- 
ance of < 40 microS, respectively. Significantly 
fewer taxa per collection were found as the pH 
lowered below 5.5 or raised above 6.0 or as the 
specific conductance increased above 40 microS. 


Similar distributional patterns were found for the 
genera Mallomonas, Synura, and Spiniferomonas. 
A two-factor principal component model ex- 
plained 70% of the total variance within the data 
set (n = 1,355). The first principal component 
explained 80 and 83% of the total variance within 
the pH and specific conductance variables. The pH 
and specific conductance also dominated the first 
principal component for each genus and for 23 of 
the 25 species tested. A cluster analysis, using 
within-group linkages, produced five groups of 
organisms that differed primarily with respect to 
their distribution along a pH gradient. (Author’s 


abstract) 
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Zooplankton were sampled quantitatively in the 
lower Orinoco River and three major tributaries 
(Apure, Caura, Caroni). Dominant taxa were eu- 
planktonic, which suggests origin from standing 
waters. In the Orinoco, densities for rotifers (mean 
7.6 ind/l) were greater than those for cladocerans 
(0.9 ind/l) or copepods (1.2 ind/1), but cladocerans 
accounted for more than half of total biomass (0.5 
micrograms C/1). Average tributary contributions 
to zooplankton transport in the lower Orinoco (873 
kg/C/d) were proportional to their average dis- 
charges. Extensive fringing floodplain along the 
lower Orinoco contributed very little to total 
transport. At low water on the Orinoco, when 
there was no contact with the floodplain, the trans- 
port of copepods (mainly nauplii) and Bosmina 
increased downstream by more than could be as- 
cribed to additions from the tributaries or to repro- 
duction in transit. These zooplankton appear to 
originate along the river margin, within the chan- 
nel, and are probably significant as an energy input 
for food webs in the channel and as an inoculum to 
floodplain habitats at the time of inundation. (Au- 
thor’s abstract) 
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DYNAMICS OF HORIZONTAL TURBULENT 
MIXING IN A NEARSHORE ZONE OF LAKE 
GENEVA. 
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Time series of currents measured during the fall/ 
winter period in a nearshore zone (near a headland 
and in an adjacent bay) of Lake Geneva, Switzer- 
land were used to determine horizontal turbulent 
mixing coefficients. Long-term horizontal turbu- 
lent mixing coefficients calculated over periods of 
several months were of 1,000/sq cm/s, a factor of 
10 lower than coefficients obtained for coastal 
zones of larger lakes. Short-term (3 d) mixing 
coefficients varied between 100/sq cm/s for quiet 
background situations and 10,000/sq cm/s for peri- 
ods of wind-induced, large-scale advection. This 
variability was traced to the history of wind 
events, indicating that energy input is not suffi- 
ciently homogeneous in time to maintain mixing at 
a constant level. Sheltering by local to erephy 
caused the sensitivity of the mixing coefficients to 
wind direction. Variability in space, with larger 
values at the headland and smaller ones inside the 


bay, underlined the modifying influence of shore- 
line geometry. Inside the bay, diffusion diagrams 
show that near the surface mixing is generated by 
shear, while near the bottom inertial subrange dif- 
fusion is found. The importance of shear is also 
evidenced by a correlation between wind forcing 
and diffusion coefficients for events of long wind 
fetch. Near the headland, none of these simple 
concepts holds because local topography influ- 
ences mixing. (Author’s abstract) 
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ADENINE INCORPORATION INTO DNA AS A 
MEASURE OF MICROBIAL PRODUCTION IN 
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The use of (H3)adenine incorporation into DNA as 
a means of estimating total microbial production in 
freshwaters was assessed with both algal cultures 
and natural assemblages of microorganisms. By 
adding (H3)adenine over a wide range of concen- 
trations (10-200 nM), we determined that in meso- 
trophic and eutrophic environments > 50 nM and 
probably > 100 nM of (H3)adenine is required to 
maximally label the internal precursor pools of 
both algae and bacteria. With bacterioplankton 
assemblages, the incorporation of (H3)thymidine 
and (H3)adenine gave equivalent estimates of 
DNA synthesis. Growth rates of Scenedesmus in 
turbidostats determined from C14 assimilation and 
(H3)adenine incorporation (DNA synthesis) also 
agreed well. Results suggest that the use of 
(H3)adenine to measure total microbial (bacteria + 
algae) production combined with the use of 
(H3)thymidine to measure ‘bacterial’ production 
could provide an interesting complement to cur- 
rent procedures. (Author’s abstract) 
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ORGANIC NITROGEN MINERALIZATION 
AND SUBSTRATE LIMITATION OF BACTE- 
RIA IN LAKE MICHIGAN. 
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Research Lab. 
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Labile organic nitrogen mineralization and the ap- 
parent degree of bacterial substrate limitation were 
examined to consider seasonal relationships be- 
tween substrate availability and bacterial activity 
in Lake Michigan. Accumulation rates of ammoni- 
um nitrogen in amino acid fortified and unfortified 
samples of epilimnetic Lake Michigan water, incu- 
bated in the dark, provided reasonable estimates of 
potential and actual rates of organic nitrogen min- 
eralization. The labile organic nitrogen demand 
(LOND), defined as the difference between these 
respective rates, provided an index of heterotro- 
phic potential. LOND ranged from about 1-3 ng- 
atoms N/1/h (during May-June and November) to 
3-9 ng-atoms N/I/h (during July-October) as com- 
pared to actual organic nitrogen mineralization 
rates of < 1 ng-atom N/I/h in some unfortified 
samples. The highest LOND, relative to actual 
turnover, observed in late summer is consistent 
with the hypothesis that growth rates of epilimne- 
tic Lake Michigan bacteria are strongly limited by 
organic substrate during late stratification. LOND 
thus seems to be a useful indicator of heterotrophic 





potential in Lake Michigan; this index may also be 
applicable to other aquatic environments where 
nitrogen is not a limiting nutrient for microbial 
populations. (Author’s abstract) 
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The concept of the relative nutrient requirement 
(L sub n) is used to analyze the effects of the 
dominant plant population on nutrient cycling and 
nutrient mineralization in wet heathland ecosys- 
tems in The Netherlands. Tin mums teres te 
changes in the amounts of N and P in decomposing 
above-ground and below-ground litter produced 
by Erica tetralix and Molinia caerulea were meas- 
ured over three years. On the basis of the theory 
that was developed, mineralization rates and ratios 
between amounts of nutrients in plant biomass and 
in the soil were calculated on the basis of param- 
eters that were independently measured. There 
was a reasonable agreement between predicted and 
measured values in the Erica-communities. In the 
Molinia-communities, there were large differences 
between calculated and measured values, which 
was explained by the observation that the soil 
organic matter in these ecosystems still predomi- 
nantly consisted of Erica-remains. (Author's ab- 
stract) 
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Grazing rates of a freshwater copepod (Diaptomus 
kenai) and a freshwater cladoceran (Daphnia 

rosea) on the green alga Selenastrum minutum 
were determined to be dependent on the nutrition- 
al status of individual cells. Cells that were less 
nitrogen-limited were ingested at a ter rate 
than cells reared under more nitrogen-limited con- 
ditions. Diaptomus displayed active discrimination, 
possibly via chemodetection, while Daphnia ex- 
pressed passive selection, probably via differential 
retention on filters. These results suggest that the 
impact of grazing zooplankton varies with the 
physiological state of components of the phyto- 
plankton community. Given such variable selectiv- 
ity, measurements of zooplankton feeding rates 
using laboratory reared algae could be prone to 
error stemming from differences in the physiologi- 
cal state of algal cultures. Similar errors would be 
encountered when characterizing in situ food re- 
sources based on microscopic assessment of species 
or size composition of field phytoplankton samples. 
Although the mechanisms for selective food 
uptake are apparently different for copepods and 
cladocerans, the results for both types of grazers 
support the idea that the physiological state of 
algal species may significantly affect major compo- 
nents of the grazing community. (Author’s ab- 


stract) 
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Grazing by the crayfish Procambarus clarkii 
er eee ee ae oe 
pondweed, Potamogeton pectinatus (L.), 
quantified during 1984 through 1986 at Sasetp 
Hills Marsh (Alameda County, CA). Annual marsh 
surveys indicated that P. pectinatus abundance de- 
clined (from 70% to 0% of the marsh surface), 
whereas P. clarkii abundance increased (from 1.6 
to almost 3.0 crayfish/trap/week). Crayfish in a 
1425 sq m trapping grid were non-aggregated 
when pondweed was abundant but became aggre- 
gated in the remaining pondweed beds as pond- 
weed abundance decreased. In situ exclusion and 
enclosure experiments using crayfish densities of 0 
to 3 individuals/sq m were used to determine if 
crayfish reduced pondweed. Exclusion of crayfish 
from areas without pondweed, beginning in mid- 
summer 1984, resulted in plant regrowth; addition 
of crayfish to these enclosed plots reduced pond- 
weed. Exclusion of crayfish for the entire growing 
season in 1985 resulted in pondweed persistence in 
exclusion plots until August; in contrast, pondweed 
within adjacent, open control plots was eliminated 
by mid-June. Enclosure experiments showed a 
strong positive relationship between crayfish densi- 
ty and weed clearance. This study demon- 
strates grazing crayfish can reduce and, in 
some cases, eliminate macrophytes from freshwa- 
ter marshes. (Author’s abstract) 
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ATER RECIP’ 
TRANSPLANTED AMONG SOUTH CENTRAL 
ONTARIO LAKES, 

University of Western Ontario, London. Dept. of 
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ENCE OF SEDIMENT PHOSPHORUS RE- 


LEASE, 

North East River Purification Board, Stirling 
(Scotland). 

For primary bibliographic entry see Field 5G. 
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es in the amounts of Na, K, Ca, Mg and Al 
in in fallen leaves of oak, alder and mat grass were 
measured during 13 weeks of submersion in seven 
streams differing in pH and ionic content. In the 
first 2 weeks, Na, K and Mg leached from the 
leaves, but in the following weeks there was a net 
increase of Al, K and Mg and, in some instances 
Na and Ca. Increases of K and Mg were relatively 
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larger in circumneutral streams whereas the great- 
est increases of Al occurred in acid streams. Net 
gains are attributed to absorption of cations from 
water by saprophytic microorganisms de ading 
the leaves, direct adsorption of Al onto leaf tissues 
(especially in acid streams) and capture of small 
particles of magnesium and aluminium silicates 
(clays). Daily ingestion of elements was calculated 
as a percentage of whole body contents in Gam- 
marus pulex (L.) and compared with daily loss 
rates. For Na, for instance, a daily ingestion rate of 
1-2 percent of whole body contents was calculated, 
and is negligible compared with a high daily turn- 
over of Na, representing a loss rate of about 65 
percent of the entire body Na at 9 C in adult, 
intermoult animals. At 18 C, losses would be ap- 
proximately double those recorded in this study. It 
is thus clear that the animal’s requirement for this 
element must be met almost entirely from Na(+) 
dissolved in the water, by active absorption across 
the gills. Leaf litter may be an important source of 
some major elements for ionic balance in juvenile 
G. pulex and a major source for uptake of poten- 
tially toxic aluminium in acidic, soft waters. (Fried- 
mann- 
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Biogeographical and on-site, hydrological varia- 
bles were evaluated to determine spatial distribu- 
tion of benthic invertebrate assemblages at 100 
river sites in northwestern North America. Results 
of cluster analyses suggested that the river sites 
comprised six groups (A-F), each supporting a 
characteristic invertebrate assemblage. Distinct 
groups were best represented by abundant Tricor- 
ythidae (C), Amphipods (F), Rhyacophilidae and 
Systellognatha (E), and Elmidae and Hydroptilidae 
(A). Brachycentridae (B) and Oligochaeta (D) 
were widespread throughout the study area. Both 
biogeographical and hydrological features contrib- 
uted to the correct classification of site grouping 
characterized by distinctive fauna. However, bio- 
geographical features were more useful than varia- 
bles measured at river site in discriminating among 
the site groupings. Groups C and F were most 
prevalent within the Hudson Bay drainage. Groups 
A, C and F were typically located within plains; 
group E sites were in mountainous regions. The 
hydrological variables most useful in delineating 
site groupings were mean current velocity and 
mean depth. Slow, deep waters characterized am- 
phipod sites; shallow, fast flowing waters occurred 
at Rhycophilidae/Sysellognatha sites. Results sub- 
stantiate previous views of a strong association 
between benthic invertebrates in small rivers and 
the terrestrial biome through which the river 
fiows. (Author’s abstract) 
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In situ phosphorus cycling in rivers has been moni- 
tored using radiophosphorus or orthophosphate 
enrichments. With the latter method, addition of 
orthophosphate must be substantial to allow de- 
tectable measurement, yet not exceed the half- 
saturation constant of the microbial community. 
Often, this is not possible and may result in gross 
underestimates of biological cycling. In view of 
these problems, carbon, nitrogen and phosphorus 
uptake in enclosed chambers using radioisotopes. 
This technique allowed quantification of the con- 
tributions by abiotic mec and the epilithic 
and sestonic communities simultaneously in a pris- 
tine boreal forest stream in northeast Quebec, 
Canada. Abiotic adsorption of bicarbonate, glu- 
cose, methylammonium and phosphate was unim- 
portant in the riffle investigated. Among the bio- 
logical components, the epilithon was responsible 
for more than 87 percent of the uptake of bicarbon- 
ate, glucose and methylammonium. The uptake of 
orthophosphate was predominantly (80 percent) by 
organisms in the overlying water. Phosphorus, the 
nutrient most limiting the system, may be con- 
served by the epilithon through internal cycling. 
Uptake rates were within the range reported for 
other oligotrophic systems. (Friedmann-PTT) 
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Patterns of co-occurrence of benthic macroinverte- 
brates across different habitat patches were moni- 
tored for one year at one site on the Acheron 
River, Victoria. Of the physicochemical aspects of 
the river, only temperature showed marked season- 
ality, being lowest in winter (approx. 7 C) and 
exceeding 16 C during summer. Water was neutral 
to slighlty acidic with low conductivity, and 
oxygen concentration was rarely less than 10 per- 
cent below saturation. There was a gradual transi- 
tion in community structure between erosional and 
depositional habitat extremes. The correspondence 
between faunally defined sample groups and habi- 
tats was not exact. Seasonal changes in community 
pattern demonstrated were pronounced, but only 
for erosional habitats. Again, the transition was 
gradual rather than abrupt and contrasted sharply 
with data from more severe hydrological regimes. 
Most of the community pattern was conferred by a 
minority of the species present. These species > 
erally had special that 

could be satisfied only by being confined to the 
surface layer of sediments. Environmental varia- 
bles alone were insufficient to acccount for all of 
the patterns of species co-occurrence. It is possible 
that these variables were measured at scales irrele- 
vant to the requirements of the animals, and that 
biological interactions (e.g. predation, competition) 
may have been responsible for the faunal distinc- 
tiveness of environmentally similar samples, but 
the importance of such interactions cannot be in- 
ferred from data such as these. (Friedmann-PTT) 
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COMMUNITIES IN SMALL LAKES, 

Zurich Univ., Kilchberg (Swizerland). Hydrobio- 
logical- Limnological Station. 

F. Elber, and F. Schanz. 

Freshwater Biology FWBLAB, Vol. 21, No. 2, p 
237-251, April 1989. 7 fig, 36 ref. 


Descriptors: *Population dynamics, *Lakes, *Phy- 
toplankton, *Ecosystems, ‘*Species diversity, 
Aquatic habitats, Oligotrophic lakes, Eutrophic 
lakes, Aquatic environment, Cycling nutrients, 
Switzerland, Zooplankton. 


A study of the diversity and stability of phyto- 
plankton communities during one vegetation 
period (February-October 1984) was carried out in 
four small lakes in the Pfynwald region of Canton 
Valais, Switzerland: Kaminsee I, Kaminsee II, 
Grossee and Rosensee. The diversity was calculat- 
ed according to Shannon and Weaver, and the 
change in diversity, delta H’ and SIMI (similarity 
index) were used as measures of stability. On aver- 
age, the diversity was highest in the oligotrophic 
Rosensee (annual mean 3.19) and least in the hy- 
——, Kaminsee I (annual mean 1.34). In 
Kaminsee I and Grossee, the diversity correspond- 
ed in the main to the relative frequency of Crypto- 
monas erosa Ehrenberg: i.e., the diversity was low 
when the relative frequency of C. erosa was high 
and vice versa I: max. diversity 2.74; 
min. 0.13. Grossee: max. 3.62; min. 0.28; annual 
mean 2.21). Kaminsee II and Rosensee exhibited 
only slight variations in their phytoplankton com- 
munity structure (Kaminsee II: max. diversity 2.83: 
min. 1.26; annual mean 2.10. Rosensee: max. 3.79; 
min. 2.81). High values of diversity, or increases in 
diversity, were a result of low nutrient availability 
and grazing pressure. Lower diversity values, or 
decreases in diversity, were a result of plentiful 
nutrient supply, low grazing pressure and grazer 
selectivity with respect to food organisms. The 
change in the diversity, delta H’, was influenced 
mainly by alterations in the nutrient conditions: if 
these alterations were large, the phytoplankton 
community was unstable; constant nutrient levels, 
on the other hand, were associated with stable 
conditions. Hence, organic pollution may manifest 
itself by causing a great change in diversity H’. 
SIMI was found not to be influenced to a great 
degree by nutrient conditions, but was influenced 
by zooplankton grazing. Zooplankton grazing can 
give rise to a small SIMI index (corresponding to a 
destabilizing effect), especially if the nutrient level 
remains constant. (Author’s abstract) 
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MICROBIAL GROWTH AND DETRITUS 
TRANSFORMATIONS DURING DECOMPOSI- 
TION OF LEAF LITTER IN A STREAM. 

New York Botanical Garden, Bronx, NY. Inst. of 
Ecosystem Studies. 

S. E. G. Findlay, and T. L. Arsuffi. 

Freshwater Biology FWBLAB, Vol. 21, No. 2, p 
261-269, April 1989. 5 fig, 3 tab, 31 ref. 


Descriptors: *Aquatic bacteria, *Aquatic fungi, 
*Microorganisms, ‘*Biotransformation, ‘*Litter, 
*Lotic environment, *Detritus, *~Decomposing or- 
ganic matter, Stream biota, Biodegradation, Eco- 
systems, Population dynamics, Biomass, Fungi, 
Bacteria, Leaves, Microbial degradation, Particu- 
late matter, Growth, Food chains. 


Despite the widely accepted importance of bacte- 
ria and fungi in degrading detritus in aquatic eco- 
systems, there is still very little quantitative infor- 
mation on the abundance and dynamics of these 
microorganisms. Using epifluorescent microscopy, 
the biomass of bacteria and fungi during decompo- 
sition of three types of leaf detritus were measured. 
Bacterial production was determined for the rate 
of incorporation of 3H-thymidine into DNA. The 
transformation of leaf carbon into dissolved organ- 
ic carbon and fine particulate organic carbon was 
followed in order to compare the amounts of leaf 
material that were converted into these ‘end-prod- 
ucts’ of decomposition versus the amount convert- 
ed into microbial biomass. The amount of microbi- 
al carbon in the leaf-detritus complex never ex- 
ceeded 5.2 percent of the total carbon, and fungal 
biomass was always much greater than bacterial 
biomass. Despite the greater standing stock of 
fungi, the rapid turnover of bacteria (doubling 
about once per day) implies that their role in 
degrading leaf litter or as a food source for detriti- 
vores might be as great as for fungi. Removal of 
microbial biomass from leaf litter may occur as 
release of fungal spores and consumption or shed- 
ding of bacterial biomass. Fungal spores can be a 


42 


significant part of the fine particulate organic 
carbon released from leaf detritus and potentially 
represent an important food resource for filter- 
feeding organisms. (Author’s abstract) 

W89-11550 


ECOLOGICALLY USEFUL CLASSIFICATION 
OF MEAN AND NEAR-BED FLOWS IN 
STREAMS AND RIVERS, 

Murdoch Univ. (Western Australia). School of Bi- 
ological and Environmental Sciences. 

For primary bibliographic entry see Field 2E. 
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CHANGES IN DIATOM-INFERRED PH AND 
ACID NEUTRALIZING CAPACITY IN A 
DILUTE, HIGH ELEVATION, SIERRA 
NEVADA LAKE SINCE A.D. 1825. 

California Univ., Santa Barbara. Dept. of Biologi- 
cal Sciences. 

For primary bibliographic entry see Field 5B. 
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FACTORS INFLUENCING PERIPHYTON 
GROWTH IN AGRICULTURAL STREAMS OF 
CENTRAL ILLINOIS. 

Illinois Natural History Survey, Champaign. 
Aquatic Biology Station. 

M. D. Munn, L. L. Osborne, and M. J. Wiley. 
Hydrobiologia HYDRB8, Vol. 174, No. 2, p 89-97, 
April 15 1989. 3 fig, 3 tab, 29 ref. 


Descriptors: *Plant growth, *Epiphytes, *Agricul- 
tural watersheds, *Population dynamics, *Limiting 
factors, “Cycling nutrients, *Aquatic plants, 
*Stream biota, *Illinois, Ecosystems, Limiting nu- 
trients, cawaen Substrates, Growth rates, 
Temperature effects, Light quality. 


Factors limiting periphyton accrual in east-central 
Illinois ss streams were investigated. Nu- 
trient-diffusing substrata were used to examine per- 
iphyton macronutrient limitation in streams in two 
agricultural watersheds. Substrata consisted of 
sand-agar mixtures with one of six experimental 
treatments. Macronutrients included carbon, ni- 
trate, phosphate and combinations of the three. 
Substrata were collected after a 5 and 9 day period 
and analyzed for chlorophyll a. None of the treat- 
ments were significantly greater than the controls 
at any of the seven stations, thus it is concluded 
that periphyton in these streams was not nutrient 
limited. Highest periphyton colonization/growth 
rates were associated with the smaller upstream 
reaches, while lower rates occurred in the larger 
downstream reaches. Multiple regression showed 
that most of the variance in the rate of chlorophyll 
a accrual after five days was explained through 
water temperature and turbidity (r squared = 
0.91); whereas, stream nitrate and phosphate con- 
centrations accounted for no significant portion of 
the variance. It is concluded that instream primary 
production in agricultural streams of central Illi- 
nois is limited by temperature and light. (Author’s 
abstract) 
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BACTERIOPLANKTONIC BIOMASS AND 
PRODUCTION IN THE RIVER MEUSE (BEL- 
GIUM). 

Universite Libre de Bruxelles (Belgium). Groupe 
de Microbiologie des Milieux Aquatiques. 

P. Servais. 

Hydrobiologia HYDRB8, Vol. 174, No. 2, p 99- 
110, April 15 1989. 8 fig, 2 tab, 58 ref. 


Descriptors: *Aquatic bacteria, *Plankton, *Bel- 
gium, *Bacterial analysis, *Biomass, *Stream biota, 
*Primary productivity, Ecosystems, Aquatic envi- 
ronment, Cycling nutrients, Bacteria, Growth ki- 
netics, Phytoplankton, Absorption, Microscopy, 
Fluorescence. 


Results are presented of bacterial biomass determi- 
nations by epifluorescence microscopy after acri- 
dine orange staining and 3H-thymidine incorpora- 
tion measurements in the river Meuse, Belgium. 
Bacterial production was calculated from thymi- 





dine incorporation using an experimental conver- 
sion factor (0.5 times 10 to the 18th power bacte- 
rial cells produced per mole of thymidine incorpo- 
rated into macromolecules). Seasonal variations of 
bacterial biomass and production at two stations 
are presented. Biomass ranged between 0.05 mg C/ 
1 (in winter) and 0.8 mg C/I (in summer). The 
variations of bacterial production seem to be close- 
ly linked to those of primary production; values 
lower than 1 microgram C/l-h were found in 
winter and high values ( > 5 micrograms C/1-h) in 
summer. Longitudinal profiles in the Belgian 
course of the river show important increase of 
biomass and production from upstream to down- 
stream. Bacterial growth yield (Y) has been deter- 
mined (Y = 0.3) in order to calculate bacterial 
carbon uptake from bacterial production. (Au- 
thor’s abstract) 
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DIEL DRIFT IN CHIRONOMIDAE LARVAE 
STREAM. 


logia HYDRBB, Vol. 174, No. 2, p 133- 
149, pen 15 1989. 3 fig, 3 tab, 76 ref. 


Descriptors: *Aquatic drift, *Idaho, *Alpine re- 
gions, *Stream biota, *Midges, *Larvae, Ecosys- 
tems, Spatial distribution, Microinvertebrates, 
Aquatic animals, Geomorphology. 


Simultaneous hourly net collections in a meadow 
and canyon reach of a mountain stream determined 
diel and spatial abundances of drifting Chironomi- 
dae larvae. The influence of hydrologic and geo- 
morphic conditions on Chironomidae drift are 
demonstrated. Sixty-one taxa were identified to the 
lowest practical level, 52 in the meadow and 41 in 
the canyon. Orthocladiinae was the most abundant 
subfamily with 32 taxa and a 24 h mean density of 
294 individuals/100 cu m (meadow) and 26 taxa 
and a mean of 648 individuals/100 cu m (canyon). 
Chironomidae was the second most abundant sub- 
family. Non-chironomid invertebrates at both sites 
and total Chrionomidae larvae (meadow) were 
predominantly night-drifting. Parakiefferiella and 
Psectrocladium were day-drifting (meadow) 
whereas 8 other chironomid taxa (meadow) and 2 
taxa (canyon) were night-drifting. All others were 
aperiodic or too rate to test periodicity, Stempel- 
linella cf brevis Edwards exhibited catastrophic 
drift in the canyon only. The different drift pat- 
terns between sites is attributed to greater loss of 
streambed habitat in the canyon compared to the 
meadow as streamflow decreased. Consequent 
crowding of chironomid larvae in the canyon 
caused catastrophic drift or interfered with drift 
riodicity. (Author’s abstract) 
89-11556 


CHARACTERIZATION OF PHYTOPLANK- 
TON EXTRACELLULAR PRODUCTS (PDOC) 
AND THEIR SUBSEQUENT UPTAKE BY HE- 
TEROTROPHIC ORGANISMS IN A MESO- 
TROPHIC FOREST LAKE. 

Uppsala Univ. (Sweden). Limnologiska Institu- 
tionen. 

I. Sundh. 

Journal of Plankton Research JPLRD9, Vol. 11, 
No. 3, p 463-486, May 1989. 4 fig, 10 tab, 56 ref. 


Descriptors: *Metabolites, *Organic carbon, *Lim- 
nology, *Phytoplankton, *Mesotrophic lakes, *Cy- 
cling nutrients, *Heterotrophic bacteria, *Food 
chains, Ecosystems, Absorption, Metabolism, Or- 
ganic compounds, Isotopic tracers, Aquatic envi- 
ronment, Biochemistry, Photosynthesis. 


The magnitude of phytoplankton release of photo- 
synthetically produced dissolved organic carbon 
(PDOC), the size distribution and chemical nature 
of the released substances, and the quantity and 
composition of PDOC that were immediately as- 
similated by heterotrophic bacteria were investi- 
gated in a meso to oligotrophic, mesohumic forest 
lake by means of the 14CO2 technique. The per- 
centage extracellular release (PER) was compara- 
tively high (up to about 40 percent). The bulk of 
the released substances was of high mol. wt (> 
5000 dalton), with a minor contribution from low 


mol. wt (< 1000 dalton) compounds. Heterotro- 
phic bacteria preferentially assimilated the high 
molecular weight components of PDOC, and a 
polysaccharide of about 6000 dalton with a very 
short turnover time was a key substance in the 
carbon flow from autotrophic phytoplankton to 
heterotrophic bacteria. A few of the shortcomings 
of the 14CO2 method to assess phytoplankton re- 
lease of PDOC are identified. For instance, when a 
natural plankton sample is filtered using vacuum, 
there is a risk that the cells will break when they 
are retained by the filter. In this process, particu- 
late 14 C-labelled substances will leak into the 
filtrate and the extracellular release will be overes- 
timated. (Author’s abstract) 
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DOES THE CHLOROPHYLL A CONTENT OF 
PHYTOPLANKTON VARY WITH TROPHIC 
STATUS IN LAKES ON THE NEW ZEALAND 
CENTRAL VOLCANIC PLATEAU. 

Department of Scientific and Industrial Research, 
Hamilton (New Zealand). Water our Centre. 
R. D. Pridmore, J. E. Hewitt, and A. B. Cooper. 
Journal of Plankton Research JPLRD9, Vol. 11, 
No. 3, p 583-593, May 1989. 6 tab, 61 ref. 


Descriptors: *Limnology, *Phytoplankton, *Chlo- 
rophyll, *Trophic level, *New Zealand, *Moun- 
tain lakes, *Cycling nutrients, Ecosystems, Eutro- 
phic lakes, Lakes, Aquatic environment, Nitrogen, 
Phosphorus, Particulate matter. 


Recently, it had been shown that ratios of chloro- 
phyll a to particulate phosphorus (Chl a/PP) and 
chlorophyll a 2 particulate nitrogen (Chi a/PN) 
were si tly higher in eutrophic than oligo/ 
mesotrophic waters in 17 lakes on the central vol- 
canic plateau, North Island, New Zealand. This 
difference was thought to be due to an increase in 
the chlorophyll a content of phytoplankton in 
these eutrophic lakes. Corresponding measure- 
ments of chlorophyll a and phytoplankton cell 
volume made during this study do not support this 
hypothesis. However, ratios of chlorophyll a to 
adenosine triphosphate and estimates of percentage 
phytoplankton biomass were significantly higher 
(P < 0.05) in eutrophic than in oligo/mesotrophic 
samples, suggesting that Chl a/PP and Chi a/PN 
may be high in eutrophic waters simply because 
phytoplankton comprise more of the total microbi- 
al biomass. This hypothesis is supported by a 
strong linear relationship (r = 0.88, P < 0.001) 
between Chi a/PP and percentage phytoplankton 
nr in six of the study lakes where correspond- 

ing measurements were made. (Author’s abstract) 
W39-1151 1562 


TEMPERATURE-INDEPENDENT GROWTH 
OF PHYTOPLANKTON, 

Department of Agriculture for Northern Ireland, 
Antrim. Freshwater Biological Investigation Unit. 
C. E. Gibson, and R. H. Foy. 

Journal of Plankton Research JPLRD9, Vol. 11, 
No. 3, p 605-607, May 1989. 1 tab, 10 ref. 


Descriptors: *Limnology, *Growth rates, *Popula- 
tion dynamics, *Phytoplankton, Diatoms, Biomass, 
Respiration, Ecosystems, Aquatic plants, Aquatic 
environment, Photosynthesis, Biochemistry, Cul- 
turing techniques, Chlorophyta, Temperature ef- 
fects. Light intensity, Limiting factors. 


The temperature independence of growth rate in 
some planktonic diatoms and chlorophytes is dem- 
onstrated and is related to a temperature-insensi- 
tive respiration rate. This was achieved using cells 
grown in batch culture in dilute suspension with a 
thin layer of culture medium. Growth rates of two 
freshwater diatoms and three chlorophytes were 
compared under 3 h days at 10 micromoles/sq m/s. 
Specific growth rates ranged between 0.03/day 
and 0. pe for the different species and were in 
every § it of temperature in the 
range of 8 C to 16 C. Setting photosynthesis (P) at 
0.1/h and respiration (R) at a constant 0.01/h, a 
daily balance of P-R=0.3-0.24=0.06/day was de- 
rived. If respiration has a temperature om S Q 
sub 10) of 2.0 an 8 C rise in temperature w 

result in a negative P-R of minus 0.11/day. a 
of these experiments imply either that the P:R ratio 
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is much lower than previously measured under 
similar conditions, or, more plausibly, that respira- 
tion is linked to growth and that under strict light 
limitation, neither responds to temperature. (Fried- 


mann-PTT) 
W89-11564 


ESTIMATING TERMINAL LAKE LEVEL FRE- 
QUENCIES, 

Houston Engineering, Inc., Fargo, ND. 

L. H. Woodbury, and G. Padmanabhan. 

Journal of Water Resources Planning and Manage- 
ment (ASCE) JWRMDS, Vol. 115, No. 3, p 321- 
337, May 1989. 9 fig, 4 tab, 26 ref, append. 


Descriptors: *Closed lakes, *Lakes, *Water level 
fluctuations, *Optimum development plans, Fre- 
quency analysis, Regression analysis, Mathematical 
models, Cyclic storage, North Dakota, Estimating. 


A reliable method of predicting long-term future 
lake levels with associate exceedance frequencies is 


logy is proposed 
here to ene level-frequency relationships for 
terminal lakes. The methodology is applied to 
Devil’s Lake, ‘North Dakota. An autoregressive 
moving average (ARMA) model with a determi- 
nistic trend component for the annual storage 
peng is used as the basis. The storage changes 
are derived from the historical annual average 
level time series, and the oo pela relationship. 
Using the validated ARMA model and simulation 
techniques, many sequences of annual incremental 
storage time series are generated. The concepts of 
mass curve and range analysis are applied to each 
synthetic sequence for deriving maximum and min- 
imum lake volumes in each sequence. The resulting 
set of maximum and minimum lake volumes are 
then analyzed for their underlying frequency distri- 
butions. Utilizing the elevation-storage function, 
the lake volume-frequency re! is convert- 
ed to an annual average lake level-frequency rela- 
a A separate treatment of within-year maxi- 
luctuations about the average level is also 
developed. Both the average level and within-year 
maximum fluctuation distributions represent the 
stochastic behavior of the lake and thus are found 
to be necessary to the development of the level- 
frequency relationship. (Author’s abstract) 
W89-11599 


OCCURRENCE OF BACTERIVORY IN CRYP- 
TOMONAS, A COMMON FRESHWATER PHY- 
TOPLANKTER. 


Lund Univ. (Sweden). Inst. of Limnology. 

L. J. Tranvik, K. G. Porter, and J. M. Sieburth. 
Oecologia OECOBX, Vol, 78, No. 4, p 473-476, 
March 1989. 


Descriptors: *Food chains, *Limnology, *Phyto- 
*Cryptomonas, 


plankton, *Aquatic bacteria, 
Lakes, Nutrients, Carbon, Ingestion, Feeding rates, 
Nutrients, Bacterivory. 


Bacterivory was detected by saenpeniim of 0.57 
micrometer diameter, fluorescent polystyrene 
beads and fluorescently labeled eel ay (FLB) in 
two cultured species of Cryptomonas (C. ovata 
and C. erosa), and a population of Cryptomonas sp 
in a humic, mesotrophic lake. Rates of ee ap 
and clearance were very low, and similar for the 
cultures and the in situ population. The in situ 
population incorporated 0.7-1.7 bacteria/cell/h, 
thereby ingesting 0.3-2.0% of the total bacterial 
numbers present in the water per day, and receiv- 
ing less than 2% of its carbon content per day 
through bacterivory. Thus, bacterivory by Crypto- 
monas was quantitatively important neither as a 
sink for bacterial biomass, nor as a carbon source 
for the algal cells. Possibly, it served in the uptake 
of essential nutrients. (Author’s abstract) 
W89-11605 


RESULTS ON EXPLORATORY FISHING 
SURVEY IN SALTO GRANDE RESERVOIR 
(RESULTADOS DE LA PROSPECCION PES- 
QUERA EN EL EMBALSE DE SALTO 
GRANDE). 
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Instituto Nacional de Investigacion y Desarrollo 
Pesquero, Mar del Plata (Argentina). 

For primary bibliographic entry see Field 81. 
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PEAT CHEMISTRY OF A CONTINENTAL 
MIRE COMPLEX IN WESTERN CANADA. 
Alberta Univ., Edmonton. Dept. of Botany. 

B. Nicholson. 

Canadian Journal of Botany CHBOAW, Vol. 67, 
No. 3, p 763-775, March 1989. 8 fig, 2 tab, 53 ref. 
Natural Sciences and Engineering Research Coun- 
cil, Grant A6390. 


Descriptors: *Wetlands, *Peat, *Peat bogs, *Fens, 
*Canada, Sphagnum, Chemical properties, Hydro- 
gen ion concentration, Calcium, Magnesium, Con- 
ductivity, Statistical analyses, Forests, Minerals, 
Vegetation. 


A continental peatland complex in western Canada 
containing varied vegetational landforms was stud- 
ied to relate surface physiography to peatland de- 
velopment. Peat chemistry was used to determine 
the influence of water chemistry on landform for- 
mation and to assess the development of ombro- 
trophy on forested Sphagnum islands. Surface 
water chemistry at the site showed the following: 
pH 3.7-6.3; calcium content 0.9-15.6 mg/L; magne- 
sium content 0.5-2.8 mg/L; and reduced conduc- 
tivity 0-232 microS/cm. Peat cores were subdivid- 
ed into two peat types, fen and forested Sphagnum 
islands. Spearman rank correlations and the Mann- 
Whitney U-test were used to determine significant 
differences in ash, bulk density, calcium, and mag- 
nesium. Elemental contents of surface peats are 
directly related to landform features. Elemental 
peat profiles exhibit three accumulation trends: 
stable, increasing, and declining. Fen peats have 
profiles that are stable or increase towards the peat 
surface, whereas forested Sphagnum island peats 
have profiles that decline toward the peat surface. 
During the development of the mire, fen peats 
receiving mineral-enriched waters have accumulat- 
ed higher amounts of mineral ions. Forested 
Sphagnum islands have developed in hydrological- 
ly sheltered areas, resulting in the formation of 
mineral-poor peat. Surface water, vegetation, and 
peat stratigraphy suggest that the forested Sphag- 
num islands have become ombrotrophic, forming 
local recharge zones with a gradual transition from 
a mineral-poor environment to ombrotrophy. (Au- 
thor’s abstract) 
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BIOLOGICAL IMPOVERISHMENT IN LAKES 
OF THE MIDWESTERN AND NORTHEAST- 
ERN UNITED STATES FROM ACID RAIN. 
Department of Fisheries and Oceans, Winnipeg 
(Manitoba). Freshwater Inst. 

For primary bibliographic entry see Field 5C. 
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DISTRIBUTION AND STATUS OF RARE OR 
ENVIRONMENTALLY SENSITIVE FISHES IN 
THE LOWER CAHABA RIVER, ALABAMA. 
Alabama Power Co., Birmingham. 

J. M. Pierson, R. S. Krotzer, and S. G. Puleo. 
Journal of the Alabama Academy of Science 
JAASAJ, Vol. 60, No. 1, p 1-10, January 1989. 1 
fig, 22 ref. 


Descriptors: *Stream biota, *Fish populations, 
*Alabama River, *Rare and endangered species, 
Shiner, Darters, Cahaba River, Environmental ef- 
fects, Distribution patterns, Biological samples. 


Eighty-four collections were made in the lower 
Cahaba River drainage, a major tributary of the 
Alabama River in central Alabama, with seine, gill 
nets, and electrofishing equipment from May 1981 
to June 1986. Over 32,000 specimens were collect- 
ed representing 20 families and 104 species. Distri- 
bution records are presented for 13 rare or envi- 
ronmentally sensitive fishes that occupy the main 
channel Cahaba River or a few of its larger tribu- 
taries; five of the species have been assigned some 
form of conservation status. Range extensions were 
discovered for Notropis sp. cf. volucellus (unde- 
scribed Cahaba shiner), Percina aurolineata (gold- 


line darter), and Percina sp. cf. copelandi (unde- 
scribed channel darter). Notropis candidus (silver- 
side shiner) is reported from the Cahaba River for 
the first time. Many Alabama rivers have under- 
gone various degrees of environmental stress re- 
sulting in the reduction or elimination of popula- 
tions of many species in these systems. While the 
upper Cahaba River has apparently been impacted 
by some of these same stresses, it appears that the 
lower section of the Cahaba River could be serv- 
ing as a refugium for several vulnerable riverine 
species. (Author’s abstract) 
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DETERMINATION OF LEAD IN WATERS 
AND SEDIMENTS OF LAKE DONNER, CALI- 
FORNIA. 

California State Polytechnic Univ., Pomona. Dept. 
of Chemistry. 

For primary yentiegnghde entry see Field 5A. 
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ACIDITY STATUS AND PHYTOPLANKTON 
SPECIES RICHNESS, STANDING CROP, AND 
COMMUNITY COMPOSITION IN ADIRON- 
DACK, NEW YORK, U.S.A. LAKES. 

New York State Museum, Albany. Science Service 
Div. 

For primary bibliographic entry see Field 5C. 
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PLANKTONIC ROTIFER COMMUNITY 
STRUCTURE IN ADIRONDACK, NEW YORK, 
U.S.A. LAKES IN RELATION TO ACIDITY, 
TROPHIC STATUS AND RELATED WATER 
QUALITY CHARACTERISTICS 

New York State Museum, Albany. Science Service 
Div. 

For error bibliographic entry see Field SC. 
W89-11654 


INTEGRATED APPROACH TO HYDROPOW- 
ER IMPACT ASSESSMENT: II. SUBMERGED 
MACROPHYTES IN SOME NORWEGIAN HY- 
DROELECTRIC LAKES, 

Norsk Inst. for Vannforskning, Oslo. 

For primary bibliographic entry see Field 6G. 
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ESTABLISHING AND MAINTAINING LABO- 
RATORY-BASED MICROCOSMS OF RIFFLE 
INSECT COMMUNITIES: THEIR POTENTIAL 
FOR MULTISPECIES TOXICITY TESTS. 
Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Center for Environmental and Hazardous 
Material Studies. 

For primary bibliographic entry see Field 5A. 
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ROUGHNESS AND COLOR OF ARTIFICIAL 
SUBSTRATUM PARTICLES AS POSSIBLE 
FACTORS IN COLONIZATION OF STREAM 
INVERTEBRATES. 

Alberta Univ., Edmonton. Dept. of Zoology. 

H. F. Clifford, V. Gotceitas, and R. J. Casey. 
Hydrobiologia HYDRB8, Vol. 175, No. 2, p 89-95, 
May 8 1989. 1 fig, 2 tab, 18 ref. 


Descriptors: *Colonization, *Macroinvertebrates, 
*Substrates, *Population density, *Stream biota, 
*Animal behavior, Mayflies, Aquatic environment, 
Midges, Aquatic populations. 


The null hypothesis, stating that neither roughness 
nor color of artificial substrata (tiles) affects abun- 
dance of stream invertebrates colonizing these sub- 
strata, was tested. The studies were carried out in a 
third-order aspen-parkland stream and first-order 
and second-order foothills streams of Alberta, 
Canada. Dark-colored tiles were slightly more at- 
tractive to some colonizing invertebrates and more 
taxa were found on the rough tiles than on the 
smooth tiles. Also, several taxa were found in 
significantly (P < or = 0.05) larger numbers on 
the rough tiles. Chironomids, especially, had a 
strong preference for the rough tiles. A major 
exception was heptageniid (Eph ‘optera) 





nymphs, which were consistently found in larger 
numbers on the smooth tiles. (Author’s abstract) 
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DIURNAL CHANGES IN ZOOPLANKTON 
RESPIRATION RATES AND THE PHYTO- 
PLANKTON ACTIVITY IN TWO CHILEAN 


LAKES. 

Ulster Univ., Coleraine (Northern Ireland). Dept. 
of Biology. 

T. E. Andrew, S. Cabrera, and V. Montecino. 
Hydrobiologia HYDRB8, Vol. 175, No. 2, p 121- 
135, May 8 1989. 10 fig, 4 tab, 34 ref. 


Descriptors: *Limnology, *Zooplankton, *Chile, 
*Oxygen requirements, *Lakes, *Reservoirs, *Res- 
piration, Diurnal distribution, Migration, Aquatic 
populations, Cycling nutrients, Photosynthesis, 
Oxygen, Waterfleas, Copepods, Animal behavior. 


Respiration rates of natural zooplankton communi- 
ties were measured for diel cycles in two lakes. 
Distinct diurnal cycles were observed in Embalse 
Rapel with high respiratory rates for the spring 
cladoceran dominated zooplankton at dawn and 
dusk. Very restricted diurnal variation was seen in 
the copepod-dominated zooplankton of Lago 
Chungara. During the study period at Rapel, 

phytoplankton photosynthesis remained fairly con- 
stant at values an order of magnitude higher than 
in Chungara. The amplitude of difference between 
the minimum respiratory rates, dark period and 
daytime, and the higher dawn and dusk rates found 
in Rapel, is high, and the results are comparable 
with those of earlier studies. When respiratory 
measurements, which are usually made during day- 
time at minimum levels, are used to estimate total 
energy expenditure, these will underestimate daily 
oxygen consumption by 40 percent. If the lower 
levels of respiration rate represent a minimum ac- 
tivity level of the zooplankton, the difference ind 
cates the proportion of energy allocated to mi 

tion and feeding. The explanation for the di 

ence in pattern and extent of respiratory poo 
found in Chungara may be due to the restricted 
depth distribution of zooplankton, the bulk of 
which were between 4 and 10 m, severely limiting 
migration in a diel cycle. In impoverished food 
environments, it would appear to be energetically 
sensible for zooplankton to minimize energy ex- 
penditure on migratory movements. (Friedmann- 
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DYNAMICS OF FECAL COLIFORM AND CUL- 
TURABLE HETEROTROPH DENSITIES IN 
AN EUTROPHIC ECOSYSTEM: STABILITY 
OF MODELS AND EVOLUTION OF THESE 
BACTERIAL GROUPS. 

Montpellier-2 Univ. (France). Lab. d’Hydrobiolo- 
gie Marine. 

M. Troussellier, and P. Legendre. 

Microbial Ecology MCBEBU, Vol. 17, No. 3, p 
227-235, 1989. 3 fig, 16 ref. 
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dynamics, *Wastewater lagoons, *Wastewater 
treatment, *Coliforms, *Eutrophication, *Popula- 
tion density, *Wastewater lagoons, Model studies, 
Temporal distribution, Aquatic environment, Bac- 
teria, Microorganisms, Succession, Ecosystems, 
Seasonal variation. 


Time series of a population of fecal coliforms and a 
community of total viable counts were recorded 
during years 5 and 6 after the ‘birth’ of an eutro- 
phic aquatic ecosystem (sewage treatment la- 
goons). These time series were used to re-examine 
models, previously published, describing their tem- 
poral dynamics as well as the relationships be- 
tween bacterial and environmental variables. The 
dynamics of the fecal coliforms and their relation- 
ships to the environment were unchanged; the 
fecal coliform abundances displayed an annual 
cycle with maximum reduction in numbers during 
the summer, which would be due at least partly to 
environmental variables (hypotheses of control by 
irradiance and pH, which have a seasonal behav- 
ior, are supported by the data). On the contrary, 
the total viable count dynamics move toward a 








closer dependence on phytoplankton, from a situa- 
tion of relative independence with respect to other 
biotic components of the ecosystem. During the 
first two years, only one of the abiotic variables in 
the model (the biological oxygen demand, which is 
an indicator of available organic matter) seemed to 
have an effect on the total viable counts. The 
behavior of these bacterial groups, measured 
during 1980-1982 and 1984-1986, ‘aon that demo- 
graphic and ecological laws founded on the obser- 
vation of other organisms also apply to heterotro- 
se bacteria. A population, such as the fecal coli- 
forms in the present study, has a limited ecological 
amplitude and is then more likely to react to envi- 
ronmental variables such as irradiance, pH, and 
phytoplanktonic metabolic products, whose bacte- 
i ‘dal action is highest during the summer months 
and lowest during winter. On the other hand, a 
community such as that detected by the total 
viable counts of the present study, is composed of 
many species and thus has a larger ecological 
amplitude. This makes it easier for the species to 
occupy the various available habitats and to main- 
tain themselves through ecological succession and 
endogenous rhythms. (Author’s abstract) 
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IG RADIOLABELED 
SUBSTRATES TO SEDIMENTS FOR TROPHIC 
STUDIES: INCORPORATION BY MICROBES. 
Florida State Univ., Tallahassee. Dept. of Ocean- 
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For primary bibliographic entry see Field 7B. 
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AND SYNUROPHYCEAE) FROM NATIONAL 
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FINLAND. 


Jyvaeskylae Univ. (Finland). Dept. of Biology. 
P. Eloranta. 

Nordic Journal of Botany NJBODK, Vol. 8, No. 
6, p 671-681, 1989. 9 fig, 4 tab, 11 ref. 
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tron microscopy, Species composition. 


A total of 34 scaled chrysophyte taxa (18 Mallo- 
monas spp., 6 Synura spp., 2 Chrysosphaerella 
spp., 6 Spiniferomonas spp. and 2 Paraphysomonas 
spp.) were recorded by scanning electron micros- 
copy techniques in 61 samples from 59 lakes locat- 
ed in 8 national parks of southern and central 
Finland in July 1987. Most of the lakes were small 
forest and peat bog lakes with acid (pH 4.6-7.2) 
and soft-water and with variable water color (10- 
350 mg Pt/l). The number of taxa per lake varied 
from 0 to 15 and it correlated very significantly 
with the water pH. The species structure was 
rather typical for the oligotrophic and acid lakes. 
Species like Mallomonas caudata (fr. 72.1 percent 

of lakes), M. crassisquama (65.6 percent), M. allor- 
po (62.3 percent) and M. akrokomos (52.5 percent) 
were eurytypic and common. M. canina (41.0 per- 
cent) and M. hamata (21.3 percent) were also fre- 
quently observed. M. calceolus, M. costata, M. 
papillosa, M. pugio and M. paludosa were more 
rare but typical for acid lakes. Synura splendida 
that occurred in two lakes was the rarest and a 
new species for Finland. (Author’s abstract) 
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NORTHERN 
Geological Survey of “Canada, Ottawa (Ontario). 
L. Ovenden, and G. R. Brassard. 

Canadian Journal of Botany CJBOAW, Vol. 67, 
No. 4, p 954-960, April 1989, 2 fig, 1 tab, 40 ref. 


VEGETATION NEAR OLD CROW, 
YUKON. 


Descriptors: *Species composition, *Limnology, 
*Wetlands, *Peat bogs, *Aquatic plants, *Vegeta- 
tion, *Yukon Territory, *Soil-water-plant relation- 
ships, Species diversity, Aquatic environment, 
Marshes, Mosses, Soil chemistry, Hydrogen ion 
concentration, Ecological distribution. 


Wetland vegetation on lowlands of northern 
Yukon was related to gradients of pH, peat depth, 
and active-layer depth using detrended corre- 
spondence analysis. Seven vegetation types were were 
distinguished by two-way indicator species analy- 
sis: Arctophila shoreline marsh, Carex oquatlio- 
Sphagnum-Chamaedaphne wet meadow, Scorpi- 
dium-sedge carpet, Carex rotundat: d 
Sphagnum orientale lawn, Sphagnum-heath on 
firm peat, thickets and tussock tundra, and Calama- 
grostis canadensis meadow. The Arctophila 
marshes and tussocky shrublands resemble other 
sites in the subarctic and low arctic wetland re- 
gions of North America, while Sphagnum-heath 
on firm peat is typical of high boreal and subarctic 
wetlands. The wet meadow, carpet, and lawn 
types of sedge-moss vegetation cannot be charac- 
terized as arctic or boreal because the geographic 
patterns of sedge-moss wetlands in northwest 
North America remain unclear. (Author’s abstract) 
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PROPOSALS FOR INHIBITING ABUNDANT 
PHYTOPLANKTON GROWTH AT THE HEAD 
OF A RIVER RESERVOIR. 

Ehime Univ., Matsuyama (Japan). Dept. of Envi- 
ronment Conservation. 

For primary bibliographic entry see Field 5G. 
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MEASURING DISCONTINUITIES IN THE 
TER RIVER. 

Barcelona Univ. (Spain). Dept. de Ecologia. 

F. Sabater, J. Armengol, and S. Sabater. 

Regulated Rivers Research and Management 
RRRMEP, Vol. 3, No. 1-4, p 133-142, Jan-Apr 
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A method is proposed for measuring discontinu- 
ities caused by human disturbance of the spatial 
organization of a river. The method compares en- 
vironmental gradients defined by variables repre- 
sented as parametric distances between sites. When 
these parametric distances are plotted in relation to 
the geographical ones, the distortion between com- 
pared river images appears as an expression of the 
changes occurring in each stretch. To define a 
river gradient the general trend of a variable needs 
to be calculated, using direct it analysis. The 
fit of the results obtained an undisturbed 
stretch to an empirical curve roy all the river gives 
a measure of the expected values for that river. 
The difference between expected and observed 
values can be a measure of the discontinuity. This 
method has been applied to the previous studies of 
the Ter river, Spain. Physiographic and morpholo- 
gic parameters were chosen to understand the 
river structure, and physical and chemical features 
were used to determine the physical and chemical 
variables. Diatom communities were studied to 
understand the river life structure. The Principal 
Components analysis results for each one of these 
three groups of variables reveal that the first factor 
in all three analyses is related to the spatial organi- 
zation of the river. The site ordination originated 
by the first factor defines a new ecological com- 
parison of each of the discontinuities produced 
along the river. Water salinity, pollution, and res- 
ervoirs existence appear as the main factors which 
determine diatom assemblage distribution along the 
River Ter. Representation of the calculated eco- 
logical distances with respect to the geo, 

ones is shown to be a useful tool for comparing 
parameter derivatives. (White-Reimer-PTT) 
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BIOTIC AND ABIOTIC GRADIENTS IN A 
REGULATED HIGH ELEVATION ROCKY 
MOUNTAIN RIVER. 

Colorado State Univ., Fort Collins. Dept. of Biol- 
ogy- 

For primary bibliographic entry see Field 6G. 
W89-11704 


WATER CYCLE—Field 2 


Tel-Aviv Univ. (Israel). Inst. for Nature Preserva- 
tion Research. 

For primary bibliographic entry see Field 6G. 
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For primary bibliographic entry see Field 6G. 
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CHANGES IN BENTHIC ANIMAL PRODUC- 
TION OF A WEIR BASIN AFTER EIGHT 
YEARS OF SUCCESSION. 

Bergen Univ. (Norway). Zoological Museum. 

For primary bibliographic entry see Field 6G. 
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STUDY OF PHYSICAL PARAMETERS AT THE 
SPAWNING SITES OF THE EUROPEAN 
GRAYLING (THYMALLUS THYMALLUS L.), 

Fiskeristyrelsen, Haernoesand (Sweden). Regional 


A. P. Gonczi. 

Regulated Rivers Research and Management 
RRRMEP, Vol. 3, No. 1-4, p 221-224, Jan-Apr 
1989. 1 fig, 1 tab, 11 ref. 
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An investigation of the of European 
grayling, Thymallus Gunna 7 oe ), in two Swed- 
eee ee a 
parameters. The bottom substrate was composed of 
10-20 per cent sand, 50-70 per cent gravel (< 2 
cm), 20-30 per cent stones (2-10 cm), and a few 
igger stones (> 10 cm in diameter). were 
found only where the gravel thickness was more 
than 5 cm. The depth varied between 30-50 cm. 
Mean depth for 22 different spawning sites was 36 
cm. The water velocity varied between 23-90 cm/ 
s, average 54 cm/s. The tem at the start of 
Se ee at ae ase ae ee 
C. The results indicate the narrow range in physi- 
cal at the spawning sites. Small changes 
i environment caused by regulation of river 
flow or water level may disturb the spawning 
behavior of grayling and cause a decrease in popu- 
lation size or even extinction. (Author’s abstract) 
Ws89-11711 


REMOVAL OF BROWN TROUT (SALMO 
TRUTTA L.): CHANGES IN POPULATION DY- 
NAMICS IN A WEIR BASIN IN WESTERN 
NORWAY. 

Bergen Univ. (Norway). Zoological Museum. 

For primary bibliographic entry see Field 81. 
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BROWN TROUT, SALMO TRUTTA L., IN THE 
UPPER SEVERN CATCHMENT, U.K. 
Humberside Coll. of Higher Education, Grimsby 
(England). 

For primary bibliographic entry see Field 6G. 
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EXPLOITATION RATE, SURVIVAL AND 
MOVEMENTS OF BROWN TROUT (SALMO 
TRUTTA L.) STOCKED AT TAKEABLE SIZE 
IN THE REGULATED RIVERS LAGEN AND 
OTTA, SOUTHERN NORWAY. 

Environmental Division, Statsetatenes hus, N-2600 
Lillehammer, Norway. 

J. Skurdal, O. Hegge, and T. Hesthagen. 

Regulated Rivers Research and Management 
RRRMEP, Vol. 3, No. 1-4, p 247-253, Jan-Apr 
1989. 3 fig, 3 tab, 15 ref. 
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Takeable size (age 4+, length 27-67 cm), hatchery 
reared brown trout (Salmo trutta L.) were released 
into the rivers Lagen and Otta, the Glomma River 
System, southern Norway, in May-July 1981 and 
1983-87. The brown trout released in May gave 
significantly lower recapture rates compared to 
those released in June/July, i.e. 22.8 per cent com- 
pared to 41.6-58.0 per cent, respectively. Mean 
exploitation rate and survival rates ranged from 
0.23 to 0.58 and 0.02 to 0.14, respectively. Within 
15 days after release 50 per cent were recaptured, 
and 90 per cent were caught within 67 days. The 
frequency of recapture increased significantly with 
fish length in the length interval 30-45 cm, but 
decreased for bigger fish. The stocked brown trout 
were stationary and 95 per cent of the recaptures 
were caught less than 1 km from the site of release. 
Frequency of recapture ranged from 19.2 to 54.7 
per cent in 6 experiments with takeable sized 
brown trout in different tributaries of the Glomma 
River System, and the variations are probably due 
to differences in fishing pressure. (Author’s ab- 
stract) 
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ABILITY OF PHABSIM TO PREDICT CHI- 
NOOK SALMON SPAWNING HABITAT. 
Department of Fisheries and Oceans, Nanaimo 
(British Columbia). Pacific Biological Station. 

For primary bibliographic entry see Field 81. 
W89-11717 


DEVELOPMENT OF HABITAT SUITABILITY 
CRITERIA FOR TROUT IN SMALL STREAMS. 
Pacific Gas and Electric Co., San Ramon, CA. 
T. R. Lambert, and D. F. Hanson. 

Regulated Rivers Research and Management 
RRRMEP, Vol. 3, No. 1-4, p 291-303, Jan-Apr 
1989. 7 fig, 16 ref. 
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*Trout, *Fish populations, California, Model stud- 
ies, Habitats, Instream flow incremental methodol- 
ogy, Water depth, Flow, Fish behavior, Sampling. 


In order to determine habitat utilization in small 
streams of the Kings River basin in California’s 
Sierra Nevada mountains 2863 trout were observed 
in the wild. The habitat utilization data were used 
to develop habitat suitability functions that provide 
input variables to the instream flow incremental 
methodology (IFIM) habitat assessment model of 
the U.S. Fish and Wildlife Service. Observations of 
the habitat utilization of rainbow trout (Salmo 
gairdneri), brown trout (Salmo trutta), and brook 
trout (Salvelinus fontinalis) were obtained during 
the summer months of 1983 and 1984. The obser- 
vations were made in small streams with dis- 
charges ranging from 0.7 cu m/s to 0.03 cu m/s. 
Individual trout of all species and life stages were 
most often observed in the lower half of the water 
column, utilizing low-velocity currents of less than 
3.0 cm/s. From the depth and velocity utilization 
data, several forms of habitat suitability functions 
were developed and evaluated: (1) univariate depth 
and velocity functions derived from frequency 


histogram analysis; (2) univariate depth and univar- 
iate velocity exponential polynomial models; and 
(3) bivariate depth and velocity exponential poly- 
nomial models. Univariate exponential polynomial 
models provided the best fit to the data for each 
species, based on visual comparisons of response 
surfaces and contour plots, and comparisons of 
computed sums of squared errors. Bivariate models 
fitted to the data resulted in greater sums of 
squared errors than multiplicative aggragation of 
univariate models, and frequently predicted utiliza- 
tion at zero depth. The habitat suitability functions 
derived from the univariate exponential polynomi- 
al models provided the best input to the IFIM 
habitat assessment models. (Author’s abstract) 
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ANALYSIS OF BROWN TROUT (SALMO 
TRUTTA FARIO L.) HABITAT: THE ROLE OF 
QUALITATIVE DATA FROM _ EXPERT 
ADVICE IN FORMULATING PROBABILITY- 
OF-USE CURVES, 

Aix-Marseille-1 Univ. (France). Lab. d’Hydrobio- 
logie. 
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1989. 7 fig, 1 tab, 3 ref. 


Descriptors: *Aquatic habitats, *Trout, *Fish man- 
agement, *Fish populations, Data acquisition, 
Questionnaires, Expert opinions, Data interpreta- 
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In order to study the preferred habitat of brown 
trout, a group of fifteen experts met in Tarn De- 
partment to answer a questionnaire relating to 200 
sampled points on the Agout river. The experts 
were requested to give their opinion on the suit- 
ability of various habitats, defined by velocity, 
depth, substrate, presence of covers, etc. for trout-- 
at each stage of growth, fry, juvenile and adult 
fish--and the factors which had influenced their 
choice. The analysis of these questionnaires al- 
lowed probability-of-use curves to be plotted for 
brown trout. The agreement between the curves 
derived from this study and those proposed by 
Bovee is —— ives credit to the valid- 
ity of the Instream Flow Incremental Methodolo- 
gy. Direct analysis of the data collected led to 
conclusions in agreement with the probability-of- 
use formulation and has identified the best condi- 
tions of habitat at different stages of growth of 
trout. Depth, velocity, substratum parameters (vi- 
cinity of banks, presence of vegetation, shelters, 
hunting grounds) were all regarded as important. 
In addition, discussions with the participants clari- 
fied a certain number of criticisms and identified 
points to be examined more thoroughly. The use of 
presence or absence data prevented the calibration 
of answers and could perhaps introduce bias in the 
findings to the extent that all the experts do not 
necessarily have the same understanding of the 
concept underlying their positive or negative an- 
swers. The analysis of habitats thus performed is 
limited in space (1 sq m) and is based on the 
independence of morphodynamic parameters in the 
design of curves. Some experts have limited their 
analysis to the sq m examined, but most have 
finally made more general appraisals by integrating 
parameters describing the neighboring environ- 
ment. (White-Reimer-PTT) 
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PROBABILITY-OF-USE CURVES APPLIED TO 
BROWN TROUT (SALMO TRUTTA FARIO L.) 
IN RIVERS OF SOUTHERN FRANCE. 
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louse (France). 
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Regulated Rivers Research and Management 
RRRMEP, Vol. 3, No. 1-4, p 321-336, Jan-Apr 
1989. 8 fig, 1 tab, 15 ref. 
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At various randomly distributed points on five 
tributaries of the Tarn and Ariege rivers the occur- 


rence of fishes at different stages of development 
and selected morphodynamic characteristics (ve- 
locity, depth, substratum) were observed simulta- 
neously. The presence of fish was checked by 
using two special electric fishing techniques: (1) 
casting the anode ahead of the operator for a 
sudden immobilization of fish; and (2) connecting 
previously immersed electrodes on the riverbed. 
Curves have been plotted for velocity and depth 
parameters in each river at each season by analyz- 
ing the frequency of appearance of fish at different 
stages of development in the different habitats. 
These curves do not vary greatly from one river to 
the next and the differences between seasons are 
not very significant. Single curves have thus been 
plotted by grouping the data from the different 
series of measurements. The curves obtained for 
the velocity parameter are very close to those 
proposed by Bovee (Instream Flow Incremental 
Method) and reveal that the fishes have a prefer- 
ence for low velocities, regardless of their stage of 
development. As shown by the Bovee curves, the 
preference obtained for the depth parameter is 
related to the stage of development; shallow 
waters are much _— by fry and juveniles but 
are not greatly frequented by adults. This study 
seems to confirm the existence of a real environ- 
mental preference among brown trout, indicating 
that the Instream Flow Incremental Method can 
be used for French Ist category streams. (Author’s 
abstract) 
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CARBON CONTENT OF SEDIMENTS OF 
SMALL RESERVOIRS. 

Agricultural Research Service, Beltsville, MD. 
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Water Resources Bulletin WARBAQ, Vol. 25, No. 
2, p 301-308, April 1989. 4 fig, 6 tab, 16 ref. 
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Carbon content was measured in sediments depos- 
ited in 58 small reservoirs across the United States. 
Reservoirs varied from 0.2 to 4000 sq km in surface 
area. The carbon content of sediment ranged from 
0.3% to 5.6%, with a mean of 1.9 +or-1.1%. No 
significant differences between the soil and sedi- 
ment carbon content were found using a paired t- 
test or ANOVA. The carbon content of sediments 








in reservoirs was similar to the carbon content of 
surface soils (0-10 cm) in the watershed, except in 
watersheds with shrub or steppe (desert) vegeta- 
tion. Based on the sediment accumulation rates 
measured in each reservoir, the calculated organic 
carbon accumulation rates among reservoirs range 
from 26 to 3700 g C/sq m/yr, with a mean of 675 
+or-739 g C/sq m/yr. The carbon content and 
accumulation rates og highest in sediments from 

lands watersheds. High variability was found 
in carbon content, carbon accumulation, and sedi- 
ment accumulation rates due to individual water- 
shed and reservoir characteristics rather than to 
any broad physiographic patterns. The carbon ac- 
cumulation rates in these reservoir sediments indi- 
cate that reservoir sediments could be a significant 
sink for a carbon. (Author’s abstract) 
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INVASION OF LAKE TAUPO BY THE SUB- 
MERGED WATER WEED LAGAROSIPHON 
MAJOR AND ITS IMPACT ON THE NATIVE 
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Department of Scientific and Industrial Research, 
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C. Howard-Williams, and J. Davies. 
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The waterweed Lagarasiphon major (Hydrochari- 
taceae) was first recorded in Lake Taupo, New 
Zealand in 1966, and by 1979 it had occupied most 
of the potentially colonizable sites in the lake. The 
distribution, abundance and growth forms of L. 
major in Lake Taupo are examined and the effects 
of this plant on native aquatic vegetation are as- 
sessed. Studies involved underwater mapping of 
the 161 km length of littoral zone of the lake and 
the detailed analyses at 42 sites around the lake at 
which L. major biomass, height and density were 
measured together with the species composition of 
each site. Five growth forms of L. major were 
identified, ranging from absent to beds of continu- 
ous cover greater than one meter in height. The 
relationship between these growth forms and 
height and biomass was established. Height and 
biomass were negatively related to fetch, and posi- 
tively related to littoral slope angle and proportion 
of fine sediment. The number of native species 
decreased markedly as L. major height and bio- 
mass increased. The most noticeable decrease was 
at 4 m depth. Large weed beds of L. major attract 
herbivorous birds and detrivores which also ad- 
versely affect the native flora. Until recently, the 
implications of the spread of L. major for the 
conservation of the indigenous flora has been over- 
looked. — 's abstract) 

W89-11818 


METHOD FOR WETLAND FUNCTIONAL AS- 
SESSMENT. VOLUME I: CRITICAL REVIEW 
AND EVALUATION CONCEPTS, 


Center for Natural Areas, South Gardiner, ME. 
P. R. Adamus, and L. ye Stockwell. 

Federal Highway A tion Report No. 
FHWA-IP-82-23, March 1983. Fi Report 
(Manual). 176p, 13 fig, 22 tab, 1008 ref, 2 append. 
DOT Contract DTFH61-80-C-00086. 


Descriptors: *Surface-groundwater __ relations, 
*Data acquisition, *Wetlands, *Hydrologic sys- 
tems, *Ecosystems, Groundwater recharge, Nutri- 
ents, Food chains, Fish, Highways, Environmental 
effects, Watersheds, Wildlife, Biological studies, 
Water quality, Drainage areas, Climates, Vegeta- 
tion, Tidal range, Species diversity, Dissolved 
oxygen, Turbidity, Water level fluctuations, 
Flood-control-storage. 


This manual presents a state-of-the-art review of 
wetland functions. F covered include: 
groundwater recharge and dischar; 

age, and desynchronization, shoreli anchoring 
and dissipation of erosive forces, sediment trap- 
ping, nutrient retention and removal, food chain 
support (detrital export), habitat for fish and wild- 
life, and active and passive recreation. The manual 
covers all wetland in the 48 coterminous 
states, and uses the US Fish and Wildlife Service 
definition and classification system. It examines the 
validity, interactions, and possible _ cg 
thresholds for the functions, as well as t- 
ing their underlying processes. With appropriate 
qualifying information, wetland types are ranked 
for each function. Wetland types ideal for each 
function are identified and illustrated. Potential 
impacts of highways upon each function are de- 
scribed and, where available, ible thresholds 
are given. Factors which regulate impact magni- 
tude, such as location, design, watershed erodibi- 
lity, flushing capacity, basin morphology, biotic 
sensitivity (resistance and resilience), recovery ca- 
pacity, and refugia, are explained. Cumulative im- 
pacts and social factors affecting wetland signifi- 
cance are discussed. Effects of the following fac- 
tors on wetland function are documented: contigu- 
ity, shape, fetch, surface area, area of watershed 
and drainage area, stream order, gradient, land 
cover, soils, depositional environment, climate, 
wetland system, vegetation form, substrate, salini- 
ty, pH, hydroperiod, water level fluctuations, tidal 
range, scouring, velocity, depth, width, circula- 
tion, pool-riffle ratio, vegetation density, flow — 
tern, interspersion, human disturbance, — 
alkalinity, dissolved oxygen, temperature, 
biotic Guentip. (See also W89-11887) Caw. 
abstract) 

W89-11886 


METHOD FOR 


WETLAND FUNCTIONAL AS- 
SESSMENT. VOLUME II: FHWA ASSESS- 
MENT METHOD. 

Center for Natural Areas, South Gardiner, ME. 


P. R. Adamus. 

Federal Highway Administration Report No. 
FHWA-IP-82-24, March 1983. Final aoe 
(Manual). 134p, 21 fig, 9 tab, 223 ref, append. DOT 
Contract DTFH61-80-C-00086. 


Descriptors: *Wetlands, *Surveys, *Data acquisi- 
tion, *Hydrologic systems, *Estuaries, *Ecosys- 
tems, Nutrients, Food chains, Environmental ef- 
fects, Marine environment, Rivers, Lakes, Primary 
productivity, Data acquisition, Waterfowl, Flood- 
control-storage. 


The manual provides the Federal. Highway Ad- 
ministration (FHWA) rapid assessment procedure 
for screening functional values of wetlands. Func- 
tions covered include groundwater recharge and 
discharge, flood storage and desynchronization, 
shoreline anchoring and dissipation of erosive 
forces, sediment trapping, nutrient retention and 
removal, food chain support (detrital export), habi- 
tat for fish and wildlife, and active and passive 
recreation. The method can be used for all wetland 
types in the 48 coterminous states, and uses of the 
U.S. Fish and Wildlife Service definition and clas- 
sification scheme. The assessment method is quali- 
tative and not based on a series of weights and 
scores. It can be used to evaluate the importance of 
a single wetland or to compare several wetlands. It 
may be applied to choices regarding reasonable- 
ness of mitigation, replacement ratios for compen- 
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sation wetlands, priorities for site-specific research, 
pov pele no og It can also be used for deci- 
sions regarding route widening or realignment. It 
can use ‘office-type’ data, data from cursory field 
visits, and/or detailed data, with corresponding 
increase in the predictive validity. Social as well as 
scientific factors are i and a frame- 
work is also provided for inclusion of mitigation 
cost data. Contributions of wetlands versus their 
tiated, and seasonal variability is 
taken into account. Net primary productivity data 
for wetland plants is catalogued by region. Wet- 
land type preferences of all harvested waterfowl, 
120 species of other wetland-dependent birds, 133 
marine fishes and invertebrates of commercial or 
tes of value, and 95 freshwater or anadromous 
of commercial or sport value, are described. 
The method can also be used to evaluate functions 
of many rivers and lakes. (See also W89-11886) 
(Author’s abstract) 
W89-11887 


WATER QUALITY MANAGEMENT FOR RES- 
ERVOIRS AND TAILWATERS. REPORT 1: IN- 
RESERVOIR benny QUALITY MANAGE- 
MENT TECHNI 

Kent State Univ., OH. Dept. of Biological Sci- 
ences. 

For primary bibliographic entry see Field 5G. 
W89-11997 


WETLANDS AND FLOODPLAINS ASSESS- 
br ag FOR SUPERFUND SITES UNDER 
Jordan (Edward C.) Co., Inc., Wakefield, MA. 
A. H. Baldwin, and M. J. Donato. 

IN: HWHM 88: Hazardous Wastes and Hazardous 
Materials. Proceedings of the Sth National Confer- 
ence held April 19-21, 1988, Las Vegas, Nevada. 
ba p 332-336, 2 fig, 5 ref. EPA Contract 68-01- 


Descriptors: *Wetlands, *Flood plains, *Water 

lution ert *Project — *Super- 
fand, R. Regulations, Waste p ny Ecological ef- 
fects, Case studies. 


The develo it and evaluation of alternatives for 
cleanup of Superfund hazardous waste sites often is 
affected by wetlands and floodplains issues. EPA 
policy is that a floodplains and wetlands assessment 
must be incorporated into the planning of the 
remedial action. Su Amendments and Re- 
authorization Act of 1986 (SARA) places more 
emphasis on protection of the natural environment 
than Previous laws and sets forth enforceable 
cleanup A lands and floodplains as- 
sessment methodology for Superfund sites which 
meets the requirements of SARA and cost-effec- 
tively supports engineering decisions in the remedi- 
al design is described. Wetlands and floodplains 
assessment techniques traditionally have focused 
on evaluation of development-related projects; the 
methodology presented is designed to address the 
associated with a contaminated site. 
lains assessment process 
wetlands or floodplains, 
characterization of wetland flora and fauna, assess- 
ment of wetland functional attributes, evaluation of 
current and future impacts to wetland ecosystems 
and floodplains and evaluation of beneficial and 
adverse effects of remedial alternatives. If adverse 
— are expected, mitigative measures (e.g., 
—o lacement) must be developed. A wet- 
joodplains assessmet performed at the 
Landfill and Resource Recovery site in North 
Smithfield, Rhode Island is presented to illustrate 
implementation of the proposed methodology. (See 
also W89-12002) (Author’s abstract) 
W89-12046 





MICROCHEMICAL ANALYSIS OF FISH 
HARD PARTS FOR RECONSTRUCTING 
HABITAT USE: PRACTICE AND PROMISE. 
Oak Ridge National Lab., TN. Environmental Sci- 
ences Div. 

C. C. Coutant. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as DE88-009055. 





Field 2—WATER CYCLE 
Group 2H—Lakes 


Price codes: A03 in paper copy, AOI in microfiche. 
Report No. CONF-8806114--1, (1988). 19p, 42 ref. 
DOE Contract DE AC05-840R21400. 


Descriptors: *Aquatic habitats, *Animal tissues, 
*Bioindicators, *Chemical analysis, *Fish, *Meas- 
uring instruments, Ecosystems, Fisheries, History, 
Growth, Data acquisition, Spectroscopy, Lasers. 


This paper describes and evaluates the application 
of several microscale chemical analysis techniques 
that allow the chemical record imbedded in daily 
and seasonal growth banding of biological skeletal 
materials to be used as an indicator of habitat 
history. Electron microprobe techniques offer the 
ability to scan many elements simultaneously but 
with low quantitative resolution; this technique has 
been applied to fish tissues by investigators. Laser- 
based techniques, which were developed at Oak 
Ridge National Laboratory for use in the physical 
sciences, offer extremely high spatial and quantita- 
tive resolution for elements or isotopes, but the 
elements must be analyzed one at a time. They 
include: (1) ion beam sputtering; (2) laser ablation; 
(3) resonance ionization spectroscopy (RIS) with- 
out mass analysis; (4) RIS with mass analysis; an 

(5) laser-induced fluorescence. Applications envi- 
sioned for fisheries research include differentiating 
freshwater, saltwater, and estuarine habitation of 
migratory striped bass; chemically marking hatch- 
ery-raised fish; and determining the exposure histo- 
ry of fish to water pollutants. (Author’s abstract) 
W89-12100 


PRELIMINARY ANALYSIS OF NUTRIENT 
MONITORING DATA FOR THE SUSQUEHAN- 
NA RIVER AND SELECTED TRIBUTARIES: 
JANUARY 1, 1985-DECEMBER 31, 1987. 
Susquehanna "River Basin Commission, Harrisburg, 
PA 


For primary bibliographic entry see Field 2E. 
W89-12104 


PLAN FOR STUDY: RESPONSE OF THE 
HABITAT AND BIOTA OF THE INNER NEW 
YORK BIGHT TO ABATEMENT OF SEWAGE 
SLUDGE DUMPING. 

National Marine Fisheries Service, Woods Hole, 
MA. Northeast Fisheries Center. 

For primary bibliographic entry see Field 5G. 
W89-12111 


WATER MANAGEMENT OF RESERVOIRS. 
Ceske Vysoke Uceni Technicke v Praze. Faculty 
of Civil Engineering and Architecture. 

For primary bibliographic entry see Field 4A. 
W89-12116 


COMPENDIUM OF 45 TROUT STREAM HABI- 
TAT DEVELOPMENT EVALUATIONS IN WIS- 
CONSIN DURING 1953-1985, 

Wisconsin Dept. of Natural Resources, Waupaca. 
Trout Resource Unit. 

R. L. Hunt. 

Technical Bulletin No. 126, 1988. 80p, 47 fig, 56 
tab, 20 ref, append. Federal Aid in Fish Restora- 
tion Act Project F-83-R. 


Descriptors: *Aquatic habitats, *Fish management, 
*Trout, *Streams, *Wisconsin, *Ecosystems, Bio- 
mass, Fish populations, Growth, Vegetation, 
Water currents, Sport fishing, Riparian vegetation, 
Population density, Fish harvest, Fish behavior, 
Vegetation effects, Statistical analysis. 


A standard case history format was devised to 
summarize 45 trout stream habitat evaluations car- 
ried out by Wisconsin Department of Natural Re- 
sources (DNR) fishery management and research 
biologists, on 41 streams distributed among 29 
counties during 1953-85. Data were gathered from 
55 treatment zones (TZs) averaging 0.84 mile long 
and 20 reference zones (RZs) averaging 0.74 mile 
long. Wild trout were dominant or solely present 
in 49 of the 55 TZs. ‘Success’ of each project was 
judged on the basis of percentage changes within 
TZs for each of 6 possible variables standardized 
to ‘per mile’ quantities. These 6 variables were: 
total number of trout, number 6 inches or larger 


(legal size), number 10 inches or larger (quality 
size), total biomass, angler hours, and angler har- 
vest. Two arbitrary levels of success were set: 
level 1 = postdevelopment variable increases of 
25% or more, and level 2 = increased of 50% or 
more. Approximately 60% of the quantified 
changes in the 6 standard variables exceeded suc- 
cess level 1 after habitat development; 43% ex- 
ceeded success level 2. Postdevelopmental abun- 
dance of legal-sized trout was at least 25% greater 
than predevelopment abundance in 59% of the 
TZs where this variable was quantified. For 
projects involving allopatric populations of wild 
brook trout (Salvelinus fontinalis) or wild brown 
trout (Salmo trutta), success rates were similar, but 
in sympatric situations brown trout responded 
much more positively than did brook trout to 
habitat development. The ‘Wisconsin-style’ bank 
habitat development technique cover and current 
deflector category generally produced the best 
success rates. Stream bank debrushing, sometimes 
in combination with installation of brush bundles, 
was very effective in a few TZs but scored low in 
overall success rates for all 9 TZs. Projects initiat- 
ed after 1977 (post-trout-stamp era) were slightly 
more successful than projects initiated prior to 
1977. (Lantz-PTT) 

W89-12131 


21. Water In Plants 


CHANGES IN GAS EXCHANGE CHARACTER- 
ISTICS AND WATER USE EFFICIENCY OF 
MANGROVES IN RESPONSE TO SALINITY 
AND VAPOUR PRESSURE DEFICIT. 
Australian Inst. of Marine Sciences, Townsville. 
B. F. Clough, and R. G. Sim. 

Oecologia OECOBX, Vol. 79, No. 1, p 38-44, 
April 1989. 3 fig, 5 tab, 29 ref. 


Descriptors: *Vapor pressure, *Mangroves, *Estu- 
aries, *Photosynthesis, Water use efficiency, *Sa- 
linity, Gas exchange, Stomatal transpiration, 
Carbon dioxide, Moisture stress, Relative humidi- 
ty, Aridity, Australia, Papua New Guinea. 


Measurements were made of the photosynthetic 
gas exchange properties and water use efficiency 
of 19 species of mangrove in 9 estuaries with 
different salinity and climatic regimes in northeast- 
ern Australia and Papua New Guinea. Stomatal 
conductance and CO2 assimilation rates differed 
significantly between species at the same locality, 
with the salt-secreting species, Avicennia marina, 
consistently having the highest CO2 assimilation 
rates and stomatal conductances. Proportional 
changes in stomatal conductance and CO2 assimi- 
lation rate resulted in constant and similar intercel- 
lular CO2 concentrations for leaves exposed to 
photon flux densities above 800 micromol/sq m/s 
in all species at a particular locality. In conse- 
quence, all species at the same locality had similar 
water use efficiencies. There were, however, sig- 
nificant differences in gas exchange properties be- 
tween different localities. Stomatal conductance 
and CO2 assimilation rate both decreased with 
increasing salinity and increasing leaf to air vapour 
pressure deficit. The slope of the relationship be- 
tween assimilation rate and stomatal conductance 
increased, while intercellular CO2 concentration 
decreased, with increasing salinity and with de- 
creasing ambient relative humidity. These results 
indicate that the water use efficiency of mangroves 
increases with increasing environmental stress, in 
this case aridity, thereby maximizing photosynthet- 
ic carbon fixation while minimizing water loss. 
(Author’s abstract) 

W89-11199 


MODEL FOR THE ESTIMATION OF ANNUAL 
PRODUCTION RATES OF MACROPHYTE 


ALGAE, 

Universidade Nova de Lisboa (Portugal). Facul- 
dade de Ciencias e Tecnologia. 

For primary bibliographic entry see Field 2L. 
W89-11365 


SEASONAL PLANT WATER RELATIONS IN A 
SOUTH AFRICAN MANGROVE SWAMP. 


Durban-Westville Univ. (South Africa). Dept. of 
Botany. 

For primary bibliographic entry see Field 2L. 
W89-11366 


PRIMARY PRODUCTION IN A SHALLOW 
EUTROPHIC LAKE DOMINATED ALTERNA- 
TIVELY BY PHYTOPLANKTON AND BY SUB- 
MERGED MACROPHYTES. 

Otago Univ., Dunedin (New Zealand). Dept. of 
Zoology. 

For primary bibliographic entry see Field 2H. 
W89-11367 


VERTICAL DISTRIBUTION AND RESOURCE 


Fundacao Univ., Rio Grande (Brazil). Lab. de 
Botanica Marinha. 

For primary bibliographic entry see Field 2L. 
W89-11369 


SALINITY AND FLOODING LEVEL AS DE- 

ANTS OF SOIL SOLUTION COMPO- 
SITION AND NUTRIENT CONTENT IN PANI- 
CUM HEMITO) 


Louisiana State Univ., Baton Rouge. Lab. for Wet- 
land Soils and Sediments. 

For primary bibliographic entry see Field 2L. 
W89-11424 


PHYSIOLOGICAL ROUTE TO INCREASED 
WATER USE EFFICIENCY IN ALFALFA, 

New Mexico State Univ., Las Cruces. Dept. of 
Biology. 

For primary bibliographic entry see Field 3F. 
W89-11487 


RESPONSE OF WHITE CLOVER (TRIFOLIUM 
REPENS L.) AND RYEGRASS (LOLIUM PER- 
ENNE L.) TO ACID RAIN IN SITUATIONS OF 
SPECIES INTERFERENCES. 

Institute of Terrestrial Ecology, Bangor (Wales). 
Bangor Research Station. 

For primary bibliographic entry see Field 5C. 
W89-11527 


WATER RELATIONS AND GROWTH RE- 
SPONSES OF UNIOLA PANICULATA (SEA 
OATS) TO SOIL MOISTURE AND WATER- 
TABLE DEPTH. 

Louisiana State Univ., Baton Rouge. Lab. for Wet- 
land Soils and Sediments. 

For primary bibliographic entry see Field 2G. 
W89-11529 


EFFECTS OF NUTRIENT AVAILABILITY ON 
WATER HYACINTH STANDING CROP AND 
DETRITUS DEPOSITION. 

Reedy Creek Utilities Co., Inc., Lake Buena Vista, 
FL. 


T. A. DeBusk, and F. E. Dierberg 
Hydrobiologia HYDRB8, Vol. t4, No. 2, p 151- 
159, April 15 1989. 4 fig, 4 tab, 16 ref. 


Descriptors: *Nutrient requirements, *Water hya- 
cinth, *Cycling nutrients, *Detritus, *Decompos- 
ing organic matter, *Standing crops, Biomass, 
Aquatic plants, Nutrient removal, Bioaccumula- 
tion, Aquatic environment, Ecosystems. 


Nutrient-enriched water hyacinths were stocked in 
outdoor tanks and cultured under both high nutri- 
ent (HN) and low nutrient (LN) regimes for 10 
months. Seasonal changes in standing crop biomass 
and morpholo oBy of LN water hyacinths were simi- 
lar to those of HN water hyacinths, despite a ten- 
fold between-treatment difference in N availability 
and a two-fold difference in average plant N con- 
centration (1.0 and 2.0 percent for LN and HN 
plants, respectively). Tissue N accumulated by the 
LN plants prior to stocking helped support stand- 
ing crop development during the 10 month study. 
In both HN and LN treatments, the rate of detritus 
deposition, or the sloughing of dead plant tissues 








from the mat, was lower than the actual detritus 
production rate because of the retention of dead 
‘aerial’ tissues (laminae and petioles) in the floating 
mat. The retention of laminae and petioles may 
serve as a nutrient conservation mechanism, since 
nutrients released from decomposing tissues in the 
mat-water environment may be assimilated by ad- 
jacent plants. The average rate of detritus deposi- 
tion (both dry matter and N) by LN water hya- 
cinths (1.2 g dry wt./sq m-day and 0.017 g N /sq 
m-day) was lower than that of HN plants (3.0 g 
dry wt. /sq m-day and 0.075 g N/sq m-day) during 
the study. Low detrital N losses by the water 
hyacinth probably enhance the survival of this 
species in aquatic systems that receive nutrient 
inputs intermittently. (Author’s abstract) 
W89-11557 


VEGETATION PATTERNS IN JAMES BAY 
COASTAL MARSHES: II. PHYSIOLOGICAL 
ADAPTATION TO SALT-INDUCED WATER 
a” IN THREE HALOPHYTIC GRAMIN- 


McMaster Univ., Hamilton (Ontario). Dept. of Bi- 
ology 
For acy bibliographic entry see Field 2L. 
W89-11565 


ACCOUNT OF THE HISTORY, FLORA AND 
VEGETATION OF NATURE RESERVE ‘HET 
MOLENVEN’, PROVINCE OF OVERIJSSEL, 


THE NETHERLANDS, 
_— Univ. (Netherlands). Hugo de Vries 


T. C. M. Brock, T. van der Hammen, P. C. van der 
Molen, E. T. H. Ran, and G. B. A. van Reenen. 
Proceedings of the Koninklijke Nederland se Aka- 
ay van Wetenschappen. Series B: Palaeonto- 

logy PDNBE3, Vol. 92, No. 1, p 1-46, March 20, 
1989. 12 fig, 9 tab, 46 ref, append. 


Descriptors: _*Geomorphology, *Vegetation, 
*Wetlands, *Succession, *The Netherlands, Histo- 
ry, Restoration, Riparian vegetation, Management, 
Myrica, Cyperaceae, Juncaceae, Phragmites, Geo- 
logic history, Groundwater level. 


The Molenven Nature Reserve is in a former 
stream valley of Pleniglacial age that became 
blocked by cross-ridges of Younger Cover Sand 
during the Late Glacial. In the course of the Holo- 
cene the shallow lake that had developed in the 
blocked stream-bed was filled up by gyttja and 
peat deposits. Peat digging by farmers, probably 
mainly during the 19th century, returned the area 
to an open shallow lake. Vegetation characterized 
by Myrica, Cyperaceae, Juncaceae and Phragmites 
became common on shallow sites and temporarily 
inundated soils while on the sandy lake bottom a 
I ittorellion vegetation became established. At that 
time the lake was surrounded by heathland. 
Around 1900, several changes in land exploitation 
by man altered environmental conditions funda- 
mentally, and in response, vegetation succession 
started to proceed rapidly. The digging of a ditch 
resulted in the input of nutrient-rich water and 
drainage of the wetland, that caused an expansion 
of reed, shrubs and trees. On the higher grounds 
Pinus sylvestris was introduced locally by man, 
while the remaining heathland sites gradually 
became invaded by birch. Since 1959, the conser- 
vancy policy focused on the restoration of the 
‘original’ (pre-ditch) precipitation-dominated hy- 
drology of the reserve and on the avoidance of 
external anthropogenic influences. This manage- 
ment strategy aims at the development of natural 
succession on both wet and dry grounds, leading to 
‘climax’ vegetation. In recent years 15 vegetation 
types, that can be classified into the Potametea, 
Phragmitetea, Franguletea, Alnetea glutinosae or 
Quercetea robori-petraea, have been described for 
the reserve. The differentiation of the various com- 
munities coincides with differences in relative 
water-table height, pH, trophic status of the sedi- 
ment, the type of soil and the history of the sites. 
(Author’s abstract) 

W89-11604 


PEAT CHEMISTRY OF A CONTINENTAL 
MIRE COMPLEX IN WESTERN CANADA, 


WATER CYCLE—Fieid 2 


Erosion and Sedimentation—Group 2J 


Alberta Univ., Edmonton. Dept. of Botany. 
For primary bibliographic entry see Field 2H. 
W89-11615 


EFFECTS OF ISOLATION ON THE WATER 
STATUS OF FOREST PATCHES IN THE BRA- 
ZILIAN AMAZON. 


Missouri Botanical Gardens, St. Louis. 
For primary bibliographic entry see Field 4C. 
W89-11819 


NUTRIENT CONTENT OF BULK PRECIPITA- 
TION IN SOUTH-CENTRAL JAVA, INDONE- 
SIA. 


Vrije Univ., Amsterdam (Netherlands). Dept. of 
Hydrogeology and Geographical Hydrology. 

L. A. Bruijnzeel. 

Journal of Tropical Ecology JTECEQ, Vol. 6, No. 
2, p 187-202, May 1989. 5 tab, 56 ref. WOTRO 
grant nos. W 76-45 and WR 84-221 


Descriptors: *Chemistry of precipitation, *Soil- 
water-plant relationships, *Precipitation, *Indone- 
sia, *Nutrients, Chemical composition, Rainfall. 


The chemical composition of bulk precipitation 
was studied for a period totalling 18 months be- 
tween 1975 and 1978 at a high rainfall site in 
central Java. The following elements were deter- 
mined: (1) calcium, (2) magnesium, (3) sodium, (4) 
potassium, (5) nitrate-nitrogen, (6) chlorine, (7) 
phosphate-phosphorous, (8) silicon, (9) aluminum, 
(10) iron, (11) manganese, and (11) pH. Ammoni- 
acal nitrogen, total nitrogen and sulfate-sulfur were 
determined during the four weeks in May 1983. 
Concentrations of all elements rose dramatically 
during the exceptionally severe dry season of 1977 
which may have caused accession rates for some 
nutrients to be overestimated by about 10%. Re- 
sults are explained in terms of prevailing wind 
directions and proximity to, or absence of, particu- 
lar solute sources. Most elements exhibited inter- 
mediate concentrations when compared with data 
for other humid tropical locations; sodium and 
perhaps nitrogen were on the low side and pH on 
the high side of the spectrum. Annual accession 
rates at the study site were considerable by pan- 
tropical standards, mainly as a result of high rain- 
fall totals. Comparing accession rates with 25-year- 
average nutrient immobilization rates in stemwood 
of local plantations of Pinus merkusii Jungh. et de 
Vr. and Agathis dammara Warb. showed atmos- 
pheric inputs of magnesium and potassium to be 
high enough to account for losses of these elements 
in stemwood removal. Corresponding figures for 
nitrogen were 90% (Pinus) and 50% (Agathis), and 
for calcium and phosphorous, 60% and 40% re- 
spectively (both species). (Author’s abstract) 
W89-11820 


2J. Erosion and Sedimentation 


KINETICS OF ACETATE AND METHANOL 
CONVERSION INTO METHANE IN EUTRO- 
PHIC SEDIMENTS AND ITS APPLICATION 
IN ANAEROBIC SYSTEMS. 

Max-Planck-Inst. fuer Limnologie zu Ploen (Ger- 
many, F.R.). Abt. Mikrobenoekologie. 

For primary bibliographic entry see Field 2H. 
W89-11078 


SUBMERSIBLE STUDIES OF CURRENT- 
MODIFIED BOTTOM TOPOGRAPHY IN 
LAKE SUPERIOR. 

Lamont-Doherty Geological Observatory, Pali- 
sades, NY. 

For primary bibliographic entry see Field 2H. 
Wws89-11181 


SURFACE AND BENTHIC NEPHELOID 
LAYERS IN THE WESTERN ARM OF LAKE 
SUPERIOR, 1983. 

Duke Univ., Beaufort, NC. Marine Lab. 

For primary bibliographic entry see Field 2H. 
W89-11182 


SEDIMENT REWORKING AND TRANSPORT 
IN EASTERN LAKE SUPERIOR: IN SITU 
RARE EARTH ELEMENT TRACER STUDIES. 
Wisconsin Univ.-Milwaukee. Center for Great 
Lakes Studies. 

For primary bibliographic entry see Field 2H. 
W89-11183 


SUBMERSIBLE-DEPLOYED VIDEO SEDI- 
MENT-PROFILE CAMERA SYSTEM FOR 
BENTHIC STUDIES. 
Wisconsin Univ.-Milwaukee. 
Lakes Studies. 

For primary bibliographic entry see Field 7B. 
W89-11184 


Center for Great 


GEOCHEMICAL PARTITIONING OF PB, ZN, 
CU, FE, AND MN ACROSS THE SEDIMENT- 
WATER INTERFACE IN LARGE LAKES. 
Michigan State Univ., East Lansing. Dept. of Geo- 
logical Sciences. 

For primary bibliographic entry see Field 2K. 
W89-11185 


GEOCHEMISTRY OF RARE EARTH ELE- 
MENTS IN BENTHIC LAYER PARTICULATE 
= AND SEDIMENTS OF LAKE SUPE- 
Michigan State Univ., East Lansing. Dept. of Geo- 
logical Sciences. 

For primary bibliographic entry see Field 2K. 
W89-11186 


PORE WATER PROFILES AND EARLY DIA- 
GENESIS OF MN, CU, AND PB IN SEDI- 
MENTS FROM LARGE LAKES. 

Michigan State Univ., East Lansing. Dept. of Geo- 
lo; Sciences. 

For primary bibliographic entry see Field 2H. 
W89-11187 


PCBS AND PAHS AS TRACERS OF PARTICU- 
LATE DYNAMICS IN LARGE LAKES. 
Minnesota Univ., Minneapolis. Dept. of Civil and 
Mineral Engineering. 

For primary bibliographic entry see Field 2H. 
W89-11188 


VARIATIONS IN SEDIMENT ACCUMULA- 
TION RATES AND THE FLUX OF LABILE 
ORGANIC MATTER IN EASTERN LAKE SU- 
PERIOR BASINS. 
Wisconsin Univ.-Milwaukee. 
Lakes Studies. 

For primary bibliographic entry see Field 2H. 
W89-11189 


Center for Great 


DISTRIBUTIONS OF MANGANESE, IRON, 
AND MANGANESE-OXIDIZING BACTERIA 
IN LAKE SUPERIOR SEDIMENTS OF DIF- 
FERENT ORGANIC CARBON CONTENT. 
Wisconsin Univ.-Milwaukee. Center for Great 
Lakes Studies. 

For primary bibliographic entry see Field 2H. 
W89-11190 


RELATIVE VALUES OF OXYGEN, NITRATE, 
AND SULFATE TO TERMINAL MICROBIAL 
PROCESSES IN THE SEDIMENTS OF LAKE 
SUPERIOR. 

Michigan State Univ., Hickory Corners. W.K. 
Kellogg Biological Station. 

For primary bibliographic entry see Field 2H. 
W89-11191 


METHANE OXIDATION IN LAKE SUPERIOR 
SEDIMENTS. 

Wisconsin Univ.-Milwaukee. Center for Great 
Lakes Studies. 

For primary bibliographic entry see Field 2H. 
W89-11192 
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IN SITU STUDIES OF ORGANISM-SEDIMENT 
RELATIONSHIPS IN THE CARIBOU ISLAND 
BASIN, LAKE SUPERIOR. 

Wisconsin Univ.-Milwaukee. Dept. of Geological 
Sciences. 

For primary bibliographic entry see Field 2H. 
W89-11193 


BIOGEOCHEMISTRY OF MARIANA ISLANDS 
COASTAL SEDIMENTS: TERRESTRIAL IN- 
FLUENCE ON DELTA-C13, ASH, CACO3, AL, 
FE, SI AND P. 

Guam Univ., Agana. Marine Lab. 

E. A. Matson. 

Coral Reefs CORFDL, Vol. 7, No. 4, p 153-160, 
January 1989. 4 fig, 4 tab, 56 ref. 


Descriptors: *Biochemistry, *Islands, *Coastal 
waters, *Seepage, *Limnology, *Reefs, *Lagoons, 
*Marine sediments, *Geochemistry, *Carbon, 
*Ash, *Aluminum, *Iron, *Silicon, *Phosphorus, 
*Carbonates, Organic matter, Aquifers, 
Seepage,Runoff, Eddies, Water currents, Tropical 
regions, Guam, Saipan. 


Stable C isotope ratios (delta-C13), percentages of 
organic matter, and HCl insoluble ash and soluble 
carbonates, extractable Fe, Al, Si and P were used 
to determine the distribution and accumulation of 
terrestrial material in reef-flat moats and lagoons of 
two high islands (Guam and Saipan) in the western 
tropical Pacific. Carbonate sediments of a reef-flat 
moat infiltrated by seepage of aquifer waters (but 
without surface runoff) were depleted in both P 
(by 38%) and C13 (by 41%) and enriched in Si (by 
100%) relative to offshore lagoon sediments. Fe 
and ash accumulated in depositional regimes re- 
gardless of the occurrence of runoff but was de- 
pleted from coarse-grained carbonates in turbulent 
regimes. Al (>10 to 20 micromol/g), Fe (>1 to 3 
micromol/g) and ash (>0.5%) indicated terrige- 
nous influence which was corroborated by deple- 
tions in both C13 and P. Low-salinity geochemical 
segregation, natural biochemical accumulation, as 
well as long-shore currents and eddies help seques- 
ter these materials nearshore. (Author’s abstract) 
W89-11206 


RANDOM SPATIAL NETWORK MODEL 
BASED ON ELEMENTARY POSTULATES, 
Geological Survey, Lakewood, CO. 

For primary bibliographic entry see Field 2E. 
W89-11250 


DUNE MIGRATION IN A STEEP, COARSE- 
BEDDED STREAM. 

Cascades Volcano Observatory, Vancouver, WA. 
R. L. Dinehart. 

Water Resources Research WRERAO, Vol. 25, 
No. 5, p 911-923, May 1989. 11 fig, 4 tab, 30 ref. 


Descriptors: *Channel morphology, ‘*Alluvial 
channels, *Dunes, *Sediment transport, *Bottom 
sediments, *Bed load, *Streamflow, Fluid mechan- 
ics, Wave height, Flow characteristics, Sand, 
Gravel, Wave action, Flow velocity. 


During 1986 and 1987, migrating bed forms com- 

of coarse sand and fine gravel were docu- 
mented in the North Fork Toutle River at Kid 
Valley, Washington, at flow velocities ranging 
from 1.6 to 3.4 m/s and depths of 0.8 to 2.2 m. The 
bed forms (predominantly lower regime dunes) 
were studied with a sonic depth sounder transduc- 
er suspended in the river at a stationary point. 
Twelve temporal depth-sounding records were 
collected during storm runoff and nearly steady, 
average streamflow, with record durations ranging 
from 37 to 261 min. Waveform height was defined 
by dune front heights, which ranged from 12 to 70 
cm. A weak correlation between flow depth and 
the standard deviation of bed elevation was noted. 
Dune front counts and spectral analyses of the 
temporal records showed that dune crests passed 
the observation point every 2 to 5 min. Dunes 
were often superposed on larger bed forms with 
wave periods between 10 and 30 min. Gradual 
changes in waveform height and periodicity oc- 
curred over several hours during storm runoff. 
The processes of dune growth and decay were 


both time-dependent and affected by changes in 
streamflow. Rates of migration for typical dunes 
were estimated to be 3 cm/s, and dune wave- 
lengths were estimated to be 6 to 7 m. (Author’s 
abstract) 

W89-11259 


ESTIMATING CONSTITUENT LOADS. 
Geological Survey, Reston, VA. 

T. A. Cohn, L. L. DeLong, E. J. Gilroy, R. M. 
Hirsch, and D. K. Wells. 

Water Resources Research WRERAO, Vol. 25, 
No. 5, p 937-942, May 1989. 6 fig, 1 tab, 19 ref. 


Descriptors: *Bed load, *Bottom sediments, 
*Model studies, *Regression analysis, *Sedimenta- 
tion, *Load distribution, Statistical models, Statisti- 
cal methods, Comparison studies, Sediment trans- 
port, Model testing. 


The problem of retransformation bias, which can 
arise when log linear regression models are used to 
estimate sediment or other constituent loads, has 
recently been addressed. In some cases, the bias 
can lead to underestimation of constituent loads by 
as much as 50 percent, and several procedures 
have been suggested for reducing or eliminating it. 
However, some of the procedures recommended 
for reducing the bias can actually increase it. The 
bias and variance of three procedures that can be 
used with log linear regression models are com- 
pared: the traditional rating curve estimator, a 
modified rating curve method, and a minimum 
variance unbiased estimator (MVUE). Analytical 
derivations of the bias and efficiency of all three 
estimators are presented. It is shown that for many 
conditions, the traditional and the modified estima- 
tor can provide satisfactory estimates. However, 
other conditions exist where they have substantial 
bias and a large mean square error. These condi- 
tions commonly occur when sample sizes are 
small, or when loads are estimated during high- 
flow conditions. The MVUE, however, is unbiased 
and always performs nearly as well or better than 
the rating curve estimator or the modified estima- 
tor provided that the hypothesis of the log linear 
model is correct. Since an efficient unbiased esti- 
mator is available, there seems to be no reason to 
employ biased estimators. (Author’s abstract) 
W89-11261 


EVALUATION OF A LINEAR BANK EROSION 
EQUATION. 

Delaware Univ., Newark. Dept. of Geology. 

J. E. Pizzuto, and T. S. Meckelnburg. 

Water Resources Research WRERAO, Vol. 25, 
No. 5, p 1005-1013, May 1989. 11 fig, 4 tab, 37 ref. 


Descriptors: *Erosion, *Bed load, *Bottom sedi- 
ments, *Sediment transport, *Sedimentation, 
*Bank erosion, *Erosion rates, Mathematical equa- 
tions, Channel erosion, Flow velocity, Sedimenta- 
tion rates, Dunes, Performance evaluation, Maple 
trees. 


Field surveys and aerial photographs were used to 
measure the rate of migration of a bend of the 
Brandywine Creek near Chadds Ford, Pennsylva- 
nia. Velocities near the bank were measured in the 
field during high flows and also estimated by solv- 
ing a form of the St. Venant equations. Engineer- 
ing properties of the bank soils and the spatial 
density of trees growing along the bank were also 
measured. The data indicate that rates of bank 
migration are linearly related to the magnitude of 
the near-bank velocity. If the St. Venant equations 
are used to estimate the near-bank velocity, the 
data also suggest that erosion rates are proportion- 
al to the near-bank velocity minus the reach-aver- 
aged velocity. In addition, rates of bank migration 
are reduced where the density of silver maples 
(Acer saccharinum) is high. Boxelder (Acer ne- 
gundo) and white ash (Fraxinus americana) are 
also found along the bend, but these species do not 
noticeably influence rates of bank migration. (Au- 
thor’s abstract) 

W89-11267 


CHANNEL LENGTH-MAGNITUDE FORMULA 
FOR RANDOM NETWORKS: A SOLUTION TO 
MOON’S CONJECTURE, 


Oregon State Univ., Corvallis. Dept. of Mathemat- 
ics. 

E. Waymire. 

Water Resources Research WRERAO, Vol. 25, 
No. 5, p 1049-1050, May 1989. 8 ref. ARO grants 
26220-GS and NSF grant DMS-8801466. 


Descriptors: *Geomorphology, *Drainage pat- 
terns, *Channel flow, *Networks, *Hydrologic 
properties, *Mathematical studies, Topology, 
Noons conjecture, Mathematical equations. 


Moon’s conjecture is solved for the exact asymp- 
totic formula for the expected length of the longest 
path in Shreve’s random network for large magni- 
tude (source number). The basic reason that the 
earlier results cannot completely resolve the prob- 
lem of determining the exact asymptotic formula 
for the expected length of the longest path of a 
large number of sources in the topological random 
network model of Shreve is that for a network 
with random link lengths, the length of the longest 
path needs to coincide with the path having the 
maximum number of junctions. The problem is 
resolved by showing the reverse inequality to be 
asymptotically true, thus settling Moon’s conjec- 
ture in the affirmative. An application of a general 
result of Kolchin is the basis for the proof of the 
resolution to the problem. (Friedmann-PTT) 
W89-11271 


PARTICLE SIZE ANALYSIS OF THE SEDI- 
MENT SUSPENDED IN A PROGLACIAL 
STREAM: GLACIER DE TSIDJIORE NOUVE, 
SWITZERLAND. 

Worcester Coll., Oxford (England). Dept. of Ge- 
ography. 

C. R. Fenn, and B. Gomez. 

Hydrological Processes HYPRE3, Vol. 3, No. 2, 
123-135, April/June 1989. 8 fig, 1 tab, 29 ref. 


Descriptors: *Glacial streams, *Particulate matter, 
*Suspended load, *Bottom sediments, *Switzer- 
land, *Sediment distribution, Sediment concentra- 
tion, Precipitation, Sedimentation, Snowmelt, 
Storm runoff, Silt. 


Hourly, at-a-point samples of suspended sediment 
taken from the outflow stream of Glacier de Tsid- 
jiore Nouve, Switzerland, over a 60 day sampling 
period (n = 1440) are shown to be dominantly 
composed of silt-sized particles. Particle size, SEM 
and XRD analyses indicate a subglacial prove- 
nance for the suspended sediment. Temporal vari- 
ations in particle size and sorting correspond 
poorly to fluctuations in water discharge, being 
dominated by erratic hour-to-hour fluctuations and 
clockwise hysteresis over diurnal flow events. Ex- 
amination of grain size and sorting dynamics over 
snowmelt-related and icemelt-related ablation 
events, during precipitation events, and during gla- 
cier drainage events enables some inferences to be 
drawn regarding sediment source areas and supply 
regimes. It is concluded that although the bulk of 
the suspended sediment in the proglacial stream of 
Glacier de Tsidjiore Nouvre is derived directly 
from subglacial sources (with occasional contribu- 
tions from the valley train during rapid snowmelt 
and heavy rainfall periods), a portion of the sus- 
pended load undergoes intermittent ‘flush-fall’ 
transfer through the proglacial zone, which acts as 
a sediment source during rising flows and as a sink 
during periods of waning flow. (Author’s abstract) 
W89-11284 


RECENT STROMATOLITES IN _LAND- 
LOCKED POOLS ON ALDABRA, WESTERN 
INDIAN OCEAN. 

Dundee Univ. (Scotland). Dept. of Geology. 

C. J. R. Braithwaite, J. Casanova, T. Frevert, and 
B. A. Whitton. 

Palaeogeography PPPYAB, Vol. 69, No. 3/4, p 
145-165, March 1989. 23 fig, 4 tab, 42 ref. 


Descriptors: *Magnesium, *Calcite, *Geologic for- 
mations, *Mineral water, *Algae, *Stromatolites, 
*Geochemistry, *Geomorphology, *Sedimentary 
petrology, Calcium compounds, Water chemistry, 
Porous media, Algae, Madagascar. 





Stromatolites occurring in three areas of land- 
locked pools in Aldabra show distinctive morpho- 
— petrography and biological characteristics 
elated both to water chemistry and the physical 
characteristics of sites. They are formed apparently 
by indirect precipitation of high-magnesium calcite 
in association with growths of cyanobacteria and 
Cladophora. The three contrasted areas are domi- 
nated, by Phormidium, Lyngbya and Pleurocapsa, 
by Entophysalis, Lyngbya and Pleurocapsa, and 
by Pleurocapsa, Dichothrix sypsophila and Schi- 
zothrix, reflecting an increasing concentration and 
increasing dissolved carbonate activity of pool 
waters. Centimeters to decimeters of carbonate 
encrustations are made up of irre; laminate 
columns, porous layered coatings of planar or cer- 
ebroid form and finely laminate branching col- 
umns. Laminae are 7 alternations of dense 
and porous micrite. Although exclusively associat- 
ed with cyanobacteria, calcification typically 
begins several millimeters beneath living cells, with 
few examples of carbonate-coated unicells or fila~- 
ments. Micrite consists of randomly arranged parti- 
cles of varying size, products of sparse homogene- 
ous nucleatin followed by both overgrowth and 
dissolution. Coarse cements of contrasted morpho- 
logies develop within internal cavities, resembling 
the endostromatolites. Chemical data indicate that 
waters in all three pools are supersaturated with 
respect to calcite. This is adequate, but is not in 
itself sufficient, to bring about precipitation of car- 
bonate, which is site-specific. Cyanobacteria are 
not directly calcified but metabolic activities may 
promote precipitation through mechanisms such as 
extraction of CO2(-) or by generation of specific 
organic molecules that promote nucleation, or 
colonies may provide a closed passive environment 
in which other bacteria or inorganic processes 
bring about crystallization. The precise path is not 
known but the reduction of possibilities carries 
implications both for the accretion of other stroma- 
tolites and the crystallization of carbonate in de- 
its such as tufas. (Author’s abstract) 
89-11296 


HYDROGEOLOGIC FACIES MODELS TO DE- 
LINEATE LARGE-SCALE SPATIAL TRENDS 
IN GLACIAL AND GLACIOFLUVIAL SEDI- 


MENTS, 
Wisconsin Univ.-Madison. Dept. of Geology and 
gy news 

. Anderson. 
Geological Society of 
BUGMAF, Vol. 101, No. 4, p 501-511, April 1989. 
8 fig, 1 tab, 98 ref. NSF Grant no. ECE-8420864. 


America _ Bulletin 


Descriptors: *Geohydrology, ‘*Stratigraphy, 
*Sediments, *Hydrologic models, *Glacial sedi- 
ments, *Glaciohydrology, Spatial distribution, 
Geohydrology. 


Facies models are used to construct conceptual 
models of hydrogeological facies for glacial- 
meltwater-stream sediment and till. These hydro- 
geological facies models, which delineate large- 
scale trends in heteorogeneity, are appropriate for 
use in designing hydrogeologic field tests and for 
estimating input to regional ground-water flow and 
transport models. Meltwater-stream sediment in- 
cludes outwash and stratified ice-contact deposits. 
The outwash hydrogeologic facies consists of a 
sheet of alluvium that becomes finer in the down- 
gradient direction. The proximal section of the 
outwash deposit consists of intersecting sheets of 
gravel interbedded with thin deposits pe fv The 
medial section is characterized by interbedded 
sheets of sand and gravel. The distal portion con- 
sists of sand and finer material. Hydraulic conduc- 
tivity for these hydrogeologic-facies assemblages 
will depend on site-specific conditions and can be 
estimated mathematically. Each facies is treated as 
a homogeneous, aniostropic hydrogeologic unit. 
The models conceptualize the hydrogeologic rela- 
tionships among facies and illustrate one method of 
converting the apparent chaos in nature into an 
orderly system that can be used scientifically and 
modelled mathematically. The principles used to 
create conceptual models of hydrogeologic facies 
for these types of sediment can be extended to 
other sedimentary environments. It should be rec- 
ognized that such models do not address the small- 
scale heterogeneity present within individual 
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facies. However, by ey gph models will 
be useful to those involved in construction of re- 
gional groundwater flow and transport models and 
to those involved in stochastic analysis of ground- 
water systems. (Author’s abstract) 

W89-11302 


DISTRIBUTION OF DEPTH OF OVERLAND 
FLOW ON DESERT HILLSLOPES AND ITS 
—- FOR MODELING SOIL ERO- 
State Univ. of New York at Buffalo. Dept. of 
Geography. 

A.D. Abrahams, A. J. Parsons, and S. H. Luk. 
Journal of Hydrology JHYDA7, Vol. 106, No. 1/ 
2, p 177-184, March 30, 1989. 2 fig, 2 tab, 12 ref. 
NATO grant RG. 85/0066. 


Descriptors: *Overland flow, *Slopes, *Erosion, 
*Model studies, *Deserts, *Soil erosion, Slopes, 
Detachment capacity, Water depth, Flow detach- 
ment. 


Data collected during field experiments on hills- 
lopes in southern Arizona reveal that the depth of 
overland flow in interrill areas can be approximat- 
ed by a negative exponential distribution. Soil ero- 
sion over the greater part of most hillsl i 
equal to a detachment capacity. Flow detac' 

in interrill area is generally modeled using a Du 
Boys type equation in which shear stress is calcu- 
lated using the mean depth of flow. It is shown 
that using the mean depth rather than the distribu- 
tion of depth can result in the severe underestima- 
tion of flow detachment. Insofar as the exponential 
density of the mean — is characterized by a 
single parameter that is the reciprocal of the mean, 
a knowledge of the mean depth is all that is needed 
to specify the distribution. Utilization of the depth 
distribution rather than the mean depth does not 
require any additional information, yet it yields 
much more accurate estimates of flow detachment 
and soil erosion in interrill areas. (Author’s ab- 


stract) 
W89-11381 


HEAVY METALS IN SEDIMENTS OF THE 
INNER SHELF OF THE BEAUFORT SEA, 
NORTHERN ARCTIC ALASKA. 

For primary bibliographic entry see Field 5B. 
W89-11388 


EFFECTS OF STREAM ORDER AND SEASON 
ON MINERALIZATION OF C(14)-PHENOL IN 
STREAMS. 


Virginia Polytechnic Inst., Blacksburg. Dept. of 
Biology. 

For primary bibliographic entry see Field 2H. 
W89-11416 


STATIC EQUILIBRIUM BAYS: NEW RELA- 
TIONSHIPS. 

Western Australia Univ., Nedlands. Dept. of Civil 
Engineering. 

For primary bibliographic entry see Field 2L. 
W89-11470 


APPLICATIONS OF HEADLAND CONTROL. 
Western Australia Univ., Nedlands. Dept. of Civil 
Engineering. 

J. R. C. Hsu, R. Silvester, and Y. Xia. 

Journal of Waterway, Port, Coastal and Ocean 
Engineering (ASCE) JWPED4, Vol. 115, No. 3, p 
299-310, 1989. 11 fig, 35 ref. 


Descriptors: *Bays, *Coastal zone management, 
*Geomorphology, *Beach erosion, Crenulate- 
shaped bays, Wave action, Wave direction, Head- 
land control, Shore protection, Littoral drift, 
Check structures, Nearshore processes, Equilibri- 
um. 


Crenulate-shaped bays are ubiquitous, with a large 
spectrum of sizes on coasts, enclosed seas, lakes, 
and rivers. They exist where waves arrive persist- 
ently from an oblique direction to the general 
coast. They are nature’s way of maintaining beach- 
es that are in dynamic or static equilibrium. This 


henomenon can be utilized to retain beaches in 
locations where erosion was previously encoun- 
tered. This process has been con- 
trol’ which involves letting nature carry out coast 
protection through the effective means of an off- 
shore bar from beach berm. Headland control 
can be used to stabilize straight, bayed, or convex 
coasts, reducing or even stopping littoral drift 
where required and still bypassing sediment down- 
coast. The shape and orientation of headlands can 
be chosen to reduce the cost of structures by 
having beaches form in front of them. Wave cle 
mates determined at any location for 

poe should account for storm wave direction as 
well as swell incidence. In the case of inland seas, 
where swell is minimal, the normal passage of 
cyclones should be known in order to assess pre- 
dominant wave direction. (See also W89-11470) 
(White-Reimer-PTT) 

W89-11471 


MATHEMATICAL MODELING OF FLUVIAL 
SAND DELIVERY. 

San Diego State Univ., CA. Dept. of Civil Engi- 
neering. 

H. H. Chang, and D. Stow. 

Journal of Waterway, Port, Coastal and Ocean 
Engineering (ASCE) JWPED4, Vol. 115, No. 3, p 
311-326, 1989. 12 fig, 2 tab, 13 ref. NOAA National 
Sea Grant College Program, Dept. of Commerce 
Grant NA85AA-D-SG140, Project No. R/CZ-79. 


Descriptors: *Fluvial sediments, *Sand, *Sediment 
rt, *Channel erosion, *Scour, *Model stud- 

- ‘Sediment yield, *Mathematical models, Ero- 
ion, Deposition, Channel morphology, Santa 
Clara River, Gravel. 


The delivery and yield of coarse sediment (sand 
and gravel) in the Santa Clara river have been 
studied through mathematical modeling of spatial 
and temporal variations of sediment characteristics 
for time-dependent fluvial process-response. The 
interactive effects on sediment yield due to sand 
and gravel mining, a major grade-control struc- 
ture, and the dams in the drainage basin are inte- 
grated in the mathematical modeling. The simula- 
tion results are useful for identifying river reaches 
subject to potential erosion and deposition. They 
are also useful for obtaining mean annual yields at 
different river locations. The mean annual yield 
computed for the most seaward cross section is 
representative of the mean annual delivery to the 
coast. The study illustrates how scour and fill of 
the channel bed are accompanied by significant 
changes in channel width, which may contribute 
signi tly to sediment storage. Thus, sediment 
yield can be quantified by an erodible-bo 
mode, as opposed to an erodible-bed model. (Au- 
thor’s abstract) 

W89-11472 


OHIO RIVER BANK EROSION--TRAFFIC EF- 
FECTS. 


Louisville Univ., KY. Dept. of Civil Engineering. 
D. J. Hagerty, and M. J. Hagerty. 
Journal of Waterway, Port, Coastal and Ocean 
Engineering (ASCE) JWPED4, Vol. 115, No. 3, p 
404408, 19 1989. 1 fig, 1 tab, 10 ref. 


Descriptors: *Wave wash, *Ohio River, *Bank 
erosion, *Stream banks, Navigable rivers, Barges, 
Traffic effects, Vegetation, Bank stabilization, 
Navigation, Riparian vegetation, Land classifica- 
tion, Correlation analysis. 


In 1986, more than 700 miles of Ohio River banks 
were reevaluated using the same techniques em- 
ployed in 1978 and in other bank-condition sur- 
veys. In the condition surveys, bare eroded banks 
more than 40 ft wide or more than 4 ft high were 
classified as ‘high eroded’ while bare banks 0-4 ft 
high or less than 40 ft wide were classed as ‘low 
eroded.’ If the bank was covered with vegetation 
to the water’s edge, it was ‘vegetated.’ The banks 
in all the reaches of the river studied ap less 
eroded in 1986 than in 1978. Traffic volume was 
evaluated to determine any correlation with the 
changes in bank conditions. The number of barges 
per tow increased slightly from 1978 to 1986 as a 
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result of increase in average horsepower of Ohio 
River tow-boats, and the number of tow passages 
increased much as did overall tonnage. No change 
in average speed occurred. Taken together with 
information obtained in previous studies, the data 
indicate that there was little perceptible impact of 
changes in in-channel traffic volume on Ohio 
River bank erosion/instability. This information 
indicates that Ohio River banks became more 
stable during a time interval when in-channel traf- 
fic increased rather significantly. (See also W89- 
11475) (White-Reimer-PTT) 

W89-11474 


EVALUATION OF NAVIGATION 
FECTS ON RIVERBANKS. 
Louisville Univ., KY. Dept. of Civil ry gia 
D. J. Hagerty, R.A. Linker, and D. A 

Journal of Waterway, Port, Coastal oy Some 
Engineering (ASCE) JWPED4, Vol. 115, No. 3, p 
399-403, 1989. 2 fig, 1 tab, 9 ref. 


DAM EF- 


Descriptors: *Dam effects, *Bank erosion, *Stream 
banks, *Navigable rivers, Ohio River, Dams, Ri- 
parian vegetation, Kentucky. 


In 1981, construction of a navigation dam was 
completed near Smithland, KY. Surveys of the 
river banks provided information on bank appear- 
ance for time periods both before and after the 
pool was raised. The changes in the appearances of 
the river banks which had taken place from one 
inspection trip to the next were attributable to 
permanent inundation, to differences in river stage 
and to differences in seasonal vegetative cover at 
times of the inspections. Direct comparisons be- 
tween data for inspections made before the pool 
raise and after the pool raise show no indication 
that the Smithland Dam pool raise caused any 
increase in erosive activity on the river banks 
within four years after pool raise. Riparian vegeta- 
tion may provide short-term resistance to erosive 
action, and conditions may change to show more 
bare bank after 1984. Additional inspections will be 
made to assess long-term impacts. (See also W89- 
11474) (Author’s abstract) 

W89-11475 


SEDIMENT LOADS IN THE VENTURA RIVER 
at VENTURA COUNTY, CALIFORNIA, 
1 1. 

Geological Survey, Sacramento, CA. Water Re- 
sources Div. 

B. R. Hill, and C. E. McConaughy. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225; paper 
copy $4.50, microfiche $4.00. USGS Water-Re- 
sources — Report 88-4149, 1988. 23p, 5 
fig, 7 tab, 39 ref. 


Descriptors: *Sediment discharge, *Sediment 
transport, *Bed load, *Ventura River, *California, 
Suspended sediments, Ventura County. 


To estimate the replenishment of beach sands by 
fluvial transport from the Ventura River, Califor- 
nia sediment data collected during a 12-year period 
(1969-81) were used to develop relations between 
bedload and coarse it loads and 
streamflow. These relations were used to calculate 

coarse-sediment and total-sediment loads from the 
Ventura River, and to assess the effects of major 
storms on sediment transport. Sediment data col- 
lected on an unregulated tributary over a 12-year 
period were used to assess effects of dam construc- 
tion on sediment loads and to identify major sedi- 
ment source areas in the Ventura basin. Total- 
sediment load from the Ventura River for the 12 
years of data collection was 12,800,000 tons, of 
which 5,100,000 tons, or 40%, consisted of coarse 
material potentially available for replenishment of 
beach sands. Suspended-sediment transport was 
the dominant process supplying sediment to the 
coast, accounting for more than 98% of the coarse- 
sediment load. Higher streamflows carried propor- 
tionately more coarse-suspended sediment than 
low flows. Major storm events transported more 
than 96% of both total-sediment and course-sedi- 
ment annual loads during three high-flow years. 
The sequence of storm events may influence 
storm-period sediment transport, as sediment re- 








moved rapidly during high flows is gradually re- 
plenished by hillslope processes. The sediment 
yield of the unregulated part of the basin was 
higher than that of the regulated part. Consider- 
ation of the trap efficiencies of reservoirs in the 
basin, however, indicates that actual yields may be 
highest in areas affected by impoundments. 
(USGS) 
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SEDIMENT BUDGET FOR A SMALL AGRI- 
CULTURAL WATERSHED. 

Division of Reactor Research and Development 
(AEC), Washington, DC 

K. A. McGeehan. 

Water Pollution Control Association of Pennsylva- 
nia Magazine, Vol. 22, No. 3, p 14-19, May-June 
1989. 9 fig, 7 ref. 
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The sediment budget was calculated for streams of 
the lower Susquehanna basin, an agricultural wa- 
tershed. Net aggradation or degradation and 
changes in position of the stream bank were calcu- 
lated and discharge and sediment yield monitored 
for five stations. Two different methods, the indi- 
vidual storm budget and the annual sediment 
budget, produced similar conclusions. In both 
cases, bank erosion was found to contribute more 
than 50% of the total sediment yield of the stream. 
The source of the rest of the sediment is primarily 
rill and gully erosion of saturated areas near the 
stream channel. Bank erosion rates are high 
throughout the watershed, but highest in the lower 
reaches of the watershed where the banks are 
highest. Gully erosion is highest in the flatter parts 
of the upper section of the watershed where there 
are many saturated areas near the stream. The 
stream channel is currently eroding more sediment 
from stream bank sources than it did in the time 
period prior to agricultural development. Sediment 
from agricultural erosion was deposited in topo- 
graphic lows on the hillslopes, particularly in the 
upper part of the watershed, resulting in a flatten- 
ing of the landscape and the development of satu- 
rated areas during storms. (Doria-PTT) 
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SOLUTIONS TO PROBLEMS IN ENUMERAT- 
ING SEDIMENT BACTERIA BY DIRECT 
Co’ 


UNTS. 
McGill Univ., Montreal (Quebec). Dept. of Biol- 


ogy. 
For primary bibliographic entry see Field 5A. 
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DIATOM ASSEMBLAGES ASSOCIATED WITH 
SEDIMENT IN OGRYUDEUNG SAND BAR OF 
THE NAGDONG RIVER ESTUARY, KOREA. 
Tohoku Univ., Sendai (Japan). Biological Inst. 

For primary bibliographic entry see Field 2L. 
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ACCOUNT OF THE HISTORY, FLORA AND 
VEGETATION OF NATURE RESERVE ‘HET 
MOLENVEN’, PROVINCE OF OVERIJSSEL, 
THE 


NETHERLANDS, 
Amsterdam Univ. (Netherlands). Hugo de Vries 
Lab. 
For primary bibliographic entry see Field 21. 
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FORMATION PROCESSES OF LACUSTRINE 
DELTA--AN EXAMPLE FROM ECHI RIVER 
DELTA, LAKE BIWA--1, RECENT SEDIMEN- 
TARY ENVIRONMENTS. 

Geological Survey of Japan, Tsukuba. Environ- 
mental Geology Dept. 

Y. Miyata, T. Yamamura, Y. Kodato, and S. 
Tokuhashi. 

Journal of the Geological Society of Japan 
CHTZAS, Vol. 95, No. 3, p 209-225, March 1989. 
16 fig, 39 ref. English summary. 
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The Echi River which discharges into Lake Biwa 
has built a lacustrine cuspate delta with a subaerial 
area of about 2 sq km. The foreset of the suba- 
queous part of the delta is 13 m high and inclines at 
1 to 5 degrees. The nearshore zone of the delta 
(shallower than 3 m) is about 400 m wide, and 
repeated longshore bars are formed on the north 
coast. The foreset slope of the delta is covered 
with fair weather mud with storm sand intercala- 
tions, which become finer downslope. Offshore 
muddy sediments are ill-bedded and composed 
mainly of terrigenous mud and microorganisms 
(mostly diatoms). Floods and wave actions play 
major roles on the deltaic sedimentation. Among 
sediments supplied by floods, sandy fractions settle 
down near the mouth, while muddy fractions are 
kept in suspension and widely dispersed. Sandy 
sediments of the river mouth are transported later- 
ally along the coast forming longshore bars, and 
are frequently put into suspension by monsoonal 
wind waves. Storm waves and surges are more 
effective in carrying the nearshore sediment to the 
delta slope and offshore. Density or turbidity cur- 
rents are also expected, but they have not been 
confirmed yet. On the slope of 15 to 50 m depth, 
where the sediment accumulation is limited, c’ 
acteristic large mud ripples are formed parallel to 
the depth contours. On this slope, some kind of 
deep water agitation is also expected. (Author’s 
abstract) 
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LAG-TIME ROUTING OF SUSPENDED SEDI- 
MENT CONCENTRATIONS DURING UN- 
STEADY FLOW. 

_— Univ., College Park. Dept. of Geogra- 
phy. 

W. A. Marcus. 

Geological Society of America Bulletin 
BUGMAF, Vol. 101, No. 5, p 644-651, May 1989. 
8 fig, 7 tab, 18 ref. 
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The different velocities of flood waves and stream 
flow can be a major control on the relation of 
stream discharge to suspended sediment concentra- 
tions. Flood waves move downstream faster than 
the flow velocity, thus leaving the original flood- 
waters and their entrained sediments lagging in- 
creasingly farther behind with increasing distance 
downstream. This process can be modeled by rout- 
ing the changes in discharge at the flood-wave 
celerity, while routing the sediments at the flow 
velocity. Testing of this model using data previous- 
ly collected for the Bighorn River, Wyoming and 
Montana, indicates that differences in flood-wave 
and flow velocity can explain a large portion of the 
downstream variations in the relation of discharge 
to concentration through time. The routing model 
results suggest that one explanation of seasonal and 
storm-period variations in at-a-station sediment 
rating curves may be seasonal changes in the dis- 
tance to sediment sources. Possible reasons for 
variations in sediment concentration not accounted 
for by the model include: (1) settling of suspended 
sediments and/or suspension of bed-material sedi- 
ments; (2) unmonitored tributary inputs; and (3) 
dispersion and diffusion. (Author’s abstract) 
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BUFFER EFFECT OF A WIDE RIVERBED 
SECTION ON SEDIMENT DISCHARGE. 
Hokkaido Univ., Sapporo (Japan). Dept. of Forest- 


ry. 

F. Nakamura. 

Journal of the Faculty of Agriculture Hokkaido 
University JFAGAI, Vol. No. 1, p 56-69, 
March 1989. 10 fig, 11 ref. Ministry of Education, 
Science and Culture Grant-in-Aid 61760117, 





62760109. 
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Sediment storages in a river channel are typically 
observed at the foot of hillside slopes and where 
the river morphology changes, such as a sinuous 
river section, a wide section of river, and a junc- 
tion with tributaries. A wide section of sediment 
storage, and its effects on sediment discharge, was 
studied. The actual channel morphology observed 
in the wide sections were complex due to frequent 
channel migrations. The maximum age, total 
amount, and residence time of flood-pain deposits 
were evaluated for the wide and narrow sections 
of the Usubetsu River. This comparison indicated 
that the wide section has stored a large amount of 
sediment as flood-plain deposits, which result in a 
long residence time of sediment. Experiments and 
numerical simulations were carried out to estimate 
the effects of a wide section on sediment discharge 
in two cases. The first case assumed a period of 
days that contained one peak of discharge, while 
the second case assumed a period as long as a 
hundred years, during which several tens of floods 
had occurred. An important characteristic of 
mountain rivers is that there is a difference be- 
tween the volumes of sediment production and 
potential transport. In experiments and simulations, 
therefore, the influx volume was changed accord- 
ing to the conditions of sediment accumulation in 
the upper production reach. The experiments dem- 
onstrated that the wide section served to store 
sediment when a large volume of bed load was 
transported, and served to flush it out when trans- 
port rate had decreased. The results of simulations, 
comparing the effects of the wide and uniform 
sections, showed that the wide section functions as 
a buffer zone, reducing the variances of sediment 
discharge and lowering the maximum discharge 
rate. It was clarified that this buffer effect was 
determined by the upstream area of reference 
points created by bedrocks. (Author’s abstract) 
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Institute of Hydrology, Powys (Wales). Fluvial 
Geomorphology Unit. 

G.J.L. ks, and M. D. Newson. 

Regulated Rivers Research and Management 
RRRMEP, Vol. 3, No. 1-4, p 93-106, Jan-Apr 
1989. 7 fig, 2 tab, 22 ref. 
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In March 1985, engineering tests of scour valves at 
the base of the Llyn Clywedog regulating reser- 
voir resulted in a controlled oak release discharge 
of 53 cu m/s into regulated reaches of the upper 
Severn. To exploit this unusual opportunity, simple 
monitoring systems were set up within the first 50 
km downstream to assess the morphological effects 
on bed and banks and the movement of bed and 
suspended sediments. The interpretation of sus- 
pended sediment transport patterns became the 
major analytical task following the release, since 
bedload and morphological impacts were minimal. 
In comparison with natural floods, the scour valve 
release exhibited suspended sediment concentra- 
tions usually associated with a five-year event, but 
with a complex time and space pattern resulting 
from the release strategy. This was due to the 
complex ramping up of the water discharge and 
the supply of sediments from the bank collapse 
upstream, in addition to material derived directly 
via the scour valves, from the reservoir. The bank 
collapse presented no structural danger; however, 
it did — a major contribution to stream 
sediment load. Therefore, i in streams which are not 
as resistant to erosion as the rocky channel of the 
Clywedog, it is desirable to consider the use of 
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revetment works to protect the toe-sl at sensi- 
tive sites. Since scour releases can be p) with 
greater flexibility than major water resource re- 
leases, indications are that they should be made ‘on 
the back of’ natural high flows although sensitive 
sites may require protection. (Author’s abstract) 
'W89-11700 


ASSESSMENT OF BED LOAD SEDIMENT 
TRANSPORT FORMULAE FOR GRAVEL BED 


RIVERS, 

Oxford Univ. rom agate School. 
B. Gomez, and M. Church 
Water Resources Research WRERAO, Vol. 25, 
No. 6, p 1161-1186, June 1989. 7 fig, 8 tab, 107 ref. 
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The performance was tested of 12 bedload sedi- 
ment transport formulae developed for use in 
gravel bed channels. The formulae are applied to 
in the manner intended by their ori a = 
end, the test data are restricted to 
approximately steady flow when the pve in 
motion was similar to that present on the bed; that 
is, transport was not size selective. This represents 
the nearest approach to ‘equilibrium sediment 
transport’ that can be realized with available data. 
Four sets of river data and three sets of flume data 
were chosen for the test, covering a range of eight 
orders of magnitude in unit bed load transport rate. 
The test data were not used in the development of 
the formulae. The analysis separates mean bias and 
local bias. No formula performs consistently well. 
Limitations of the test data, the constraints im- 
posed by an operationally realistic test, and reasons 
based on the physics of the transport phenomena 
all may account for this. To estimate the magni- 
tude of transport with limited hydraulic informa- 
tion, stream power equations should be used be- 
cause they provide the most straightforward scale 
correlation of the phenomenon. In particular, 
approach of Bagnold deserves further study. When 
local hydraulic information is available, a yen 
should be selected that is sensitive to bed state or 
size distribution and, in this context, the 
ormulae of Einstein, Parker, and Ackers-White 
Day bear continued examination. (Author’s ab- 


stract) 
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SEDIMENT TRANSPORT AND RESULTING 
DEPOSITION IN SPAWNING GRAVELS, 
NORTH COASTAL CALIFORNIA. 

Pacific Southwest Forest and Range Experiment 
Station, Arcata, CA. 

T. E. Lisle. 

Water Resources Ri h WRERAO, Vol. 25, 
No. 6, p 1303-1319, Jone f 1989. 14 fig, 4 tab, 50 ref. 
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Incubating salmonid eggs in streambeds often are 
threatened by deposition of fine sediment within 
the gravel. To relate sedimentation of spawning 
vel beds to sediment rt, infiltration of 
ie sediment (< 2 mm in diameter) into clean 
gravel beds, bed material distributions, scour-fill 
depths, and sediment transport during 10 storm 
flow events were measured in three streams in 
north coastal California. Although suspended sedi- 
ment comprised most (75-94%) of the clastic load 
during storm flows, bed load material (0.25-2 = 
accounted for most (70-80%) of the fine sedimen’ 
accumulated in experimental gravel implanted > 
the streambeds. Sand trapped in the interstices of 
the top several centimeters — A -— _ 
impeded d ition of very 
ie eae Taree seal was responsible, at least in 
part, for a decrease in the rate of fine-sediment 
accumulation with increasing cumulative bed load 
transport. Areas of the streambeds commonly 
ocmuned or filled @:1 mn or tase Gastag ene Gown, 
and thus scour and fill commonly created a sandy 


layer at least as thick as the seal formed by sedi- 
ment infiltration. Scour could erode eggs laid in 
the ta end enpeee danper levels of ae bad to 
infiltration by fine sediment, but at the same time 
could allow fine sediment to be winnowed away. 
Great tem and spatial variation in sedimenta- 
tion in streams suggests that individual 
storms of moderate size pose a threat to eggs in 
many, but not all, areas selected by fish for spawn- 
ing. (Author’s abstract) 
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NEW METHOD FOR ESTIMATING FUTURE 
RESERVOIR STORAGE CAPACITIES, 

Illinois State Water Survey Div., Champaign. 

K. P. Singh, and A. Durgunoglu. 

Water Resources Bulletin WARBAQ, Vol. 25,,No. 
2, p 263-274, April 1989. 3 fig, 4 tab, 7 ref. 
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lieu sogltie cunage. expan, inning te 
future reservoir storage capacities, a 
sediment deposition and com) 

sedimentation surveys for 117 reservoirs, conduct- 
Oe cae ual os dae 
60 years, were used to determine 

cans GD tw sugeentel ths ancation af eatin 
deposition in the reservoirs. More than half of the 
82 water supply reservoirs investigated had 
records of reservoir tation surveys, and 
their K values were calculated by using remaining 
non-surveyed water supply reservoirs were esti- 
mated from the i distribution of the K 
values. Other important factors considered in the 
estimation of future reservoir storage capacities are 
the trap efficiency of the reservoirs and the varia- 
tion of density of sediment deposits due to compac- 
tion. The model can also be used for analyzing the 
economics of alternatives sites and of design fea- 
tures that can be incorporated in dams for reducing 
reservoir sedimentation. (Author’s abstract) 
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COMPARISON OF nny OF ESTIMAT- 
ING MEAN WATERSHED SLO 

Stephen F. Austin State Univ., — TX. 
School of Forestry. 

For primary bibliographic entry see Field 2E. 
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DIAGENESIS OF ORGANIC MATTER IN 
GEORGIA SALT MARSHES. 

Carnegie Institution of Washington, DC. Geo- 
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For primary bibliographic entry see Field 2L. 
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NEWPORT NEWS CHANNEL DEEPENING 
STUDY, VIRGINIA: NUMERICAL MODEL IN- 
VESTIGATION. 

Army Engineer Waterways Experiment Station, 
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For primary bibliographic entry see Field 8B. 
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INLET HYDRAULICS AT GREEN HARBOR, 
MARSHFIELD, MASSACHUSETTS. 
oa Engineering Research Center, Vicksburg, 


For primary bibliographic entry see Field 8B. 
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FLUSHING AND SCOURING FLOWS FOR 
HABITAT MAINTENANCE IN REGULATED 


STREAMS. 

Environmental Protection Agency, Washington, 
DC. Office of Water Regulations and Standards. 
For primary bibliographic entry see Field 4A. 
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GLACIATED COASTS. 

Boston Univ., MA. Dept. of Geology. 

Academic Press, Inc., New York. 1987. 364p. 
Edited by Duncan M. Fitzgerald and Peter S. 
Rosen. 
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This book results from the recognition that while 
the morphology and processes of shorelines south 
of the glacial limit in North America have been 
rigorously investigated and regionally compared, 
glaciated northern shorelines have not received a 
similar amount of regional analysis. Diversity is the 
common theme to the glaciated coasts. North the 
lacial limit, shorelines are most often primary in 
fo form and in various stages of modification by 
marine agents. Shoreline reaches, or distances of 
similar processes, become shorter as terrestrial 
processes control shore outlines. This more com- 
plex shoreline form results in a large percentage of 
the coast consisting of various types of embay- 
ments, such as estuaries and fjords. The prevalence 
of embayments increases the range of wave energy 
along the coast, which creates further small-scale 
variation in forms. Extreme differences in isostatic 
and tectonic setting produce large variations in 
relative sea level, both areally and in the Holocene 
history of shorelines. Both emergent and submer- 
gent coasts commonly occur. The 13 chapters in 
this volume cover a range of geologic and geo- 
graphic coastal settings and are roughly arranged 
in a north to south order. At least four chapters are 
involved with characterizing shorelines associated 
with embayments. Two chapters describe bay- 
mouth barriers that enclose embayments. With the 
exception of areas consisting of reworked outwash 
deposits, most chapters deal with beaches having 
coarse or mixed sediment populations. Compared 
with sandy beaches, coarse sediment beaches have 
received little attention in the past. The remaining 
two chapters examine the southeastern coast of 
Alaska, showing the influence of active tectonism 
on a mountainous shoreline, and present a unique 
glaciated coastal environment. (See W89-12119 
thru W89-12125) (Lantz-PTT) 
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FJORD SEDIMENTATION IN NORTHERN 
BRITISH COLUMBIA. 

McMaster Univ., Hamilton (Ontario). Dept. of Ge- 
ography. 

S. B. McCann, and R. A. Kostashuk. 

IN: Glaciated Coasts. Academic Press, Inc, New 
York. 1987. p 33-49, 7 fig, 2 tab, 23 ref. 
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The character of fjord sediment in northern British 
Columbia is determined by glacial and glacial- 
marine events during the last glaciation, in particu- 
lar the retreat phase, and by a variety of Holocene 
processes, of which the most important are related 
to fluvial inputs of sediment and delta prograda- 
tion. Analysis of seismic profiles from Burke Chan- 
nel-North Bentinck Arm, a 120-km-long fjord pen- 
etrating the Coast Mountains, identified two seis- 
mic sequences. The lower, late Pleistocene, se- 
quence contains tills, glacial-marine deposits, and 
subaqueous moraines. For the most part it is over- 
lain by a thinner, Holocene sequence, deposited 
from suspension from the plume of Bella Coola 
River, which enters the head of the fjord, and by 
turbidity currents that originate on the Bella Coola 
delta front. (See also W89-12118) (Author’s ab- 
stract) 
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EVOLUTIONARY MODEL FOR TRANSGRES- 
SIVE SEDIMENTATION ON THE EASTERN 
SHORE OF NOVA 

Dalhousie “niv., Halifax (Nova Scotia). Centre for 
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IN: Glaciated Coasts. Academic Press, Inc, New 
York. 1987. p 87-114, 13 fig, 34 ref. Canadian 
Government grants NSERC A8425 and EMR 202. 
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The Eastern Shore of Nova Scotia consists of a 
series of linear embayments and intervening head- 
lands. This region experiences mesotidal conditions 
and a relatively high-energy east-coast wave envi- 
ronment. Sea-level transgression is driven by a 
relative sea-level rise of 35-40 cm/100 yr. An evo- 
lutionary model has been developed to account for 
the wide range of variability present in coastal 
compartments and shoreline processes. Deposition 
during transgression is controlled by valley and 
ridge systems aligned SE to NW. Sediments are 
derived from eroding till cliffs and drumlins in 
exposed headland locations. Submergence of the 
valleys provides the only major site for deposition. 
Sand and gravel are transported alongshore from 
headland sources to infill the submerged valley 
mouths with barrier systems. Tidal inlets exchange 
the large tidal prisms that form after barrier pro- 
gradation. As sediment supply diminishes from till 
and preexisting barriers, relative sea-level rise be- 
comes the dominant factor and a period of barrier 
retreat and destruction begins. Eolian, overwash 
and tidal inlet processes remove sediment from the 
barrier and deposit it in flood tidal delta, washover, 
and estuarine environments. Later, landward trans- 
lation of the shoreline causes these sediments to be 
exhumed on the barrier retreating shoreface, re- 
worked onshore, and accumulated in new barrier 
locations. Evolution of the Eastern Shore can be 
summarized as alternate periods of transgression 
and regression within an overall framework of 
coastal submergence. ( See also W89-12118) (Au- 
thor’s abstract) 
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HOLOCENE EVOLUTION OF THE SOUTH- 
CENTRAL COAST OF ICELAND. 

Louisiana State Univ., Baton Rouge. Dept. of Ge- 
es y and Geophysics. 

ummedal, A. C. Hine, and J. C. Boothroyd. 

IN: Glaciated Coasts. Academic Press, Inc, New 
York. 1987. p 115-150, 22 fig, 2 tab, 43 ref. Naval 
Ordnance Laboratory Contract N6092-73-C-0258. 
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The south-central coast of Iceland consists of 
broad alluvial outwash plains, ‘sandurs.’ Land- 
ward, the sandurs are flanked by piedmont glaciers 
and high basalt cliffs; seaward they terminate in 
extensive barrier spits. The sandurs receive most of 
their sediment during glacier bursts caused by 
subglacial volcanic activity or the failure of mar- 
ginal ice dams retaining meltwater. Large volcano- 
genic bursts carry discharges as high as 100,000 cu 

sec. The wave energy along the Atlantic shore 
of these sandurs is among the highest in the world. 
Extratopical cyclones passing south of Iceland in 
the winter season reach their peak energy when 
the associated winds blow onto the south Icelandic 
coast from the southwest. Consequently, longshore 
sediment transport is generally directed to the west 
along the east-west shorelines. Convergence zones, 
characterized by rapid coastal progradation, are 
found within bights facing the southeast. The com- 
bination of frequent glacier bursts, a nearly vegeta- 
tion-free coastal zone, and extreme coastal storm 
dominance has produced in south Iceland a suite of 
sedimentary environments with few analogs else- 
where. (See also W89-12118) (Author’s abstract) 
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INVENTORY OF COASTAL ENVIRONMENTS 
AND CLASSIFICATION OF MAINE’S GLACTI- 
ATED SHORELINE, 

Maine Geological Survey, Augusta. 

J. T. Kelley. 

IN: Glaciated Coasts. Academic Press, Inc, New 
York. 1987. p 151-176, 12 fig, 2 tab, 32 ref. 
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A detailed examination of the variation in physio- 
graphic parameters and geological environments 
along the glaciated coast of Maine indicates that 
coastal variability is primarily controlled by re- 
gional changes in bedrock composition and struc- 
ture. Quaternary sediment abundance and compo- 
sition, and differential rates of relative sea level 
rise. The Q-mode factor analyses suggest that three 
coastal-zone cross sections of ‘end member’ com- 

position--mudflat, marsh, and ledge profiles--are 
the principal elements comprising an ideal Maine 

estuary. This technique reduces a matrix of n varia- 

bles by m observations to one of N by F (factors) 
with a minimum loss of information. Regional vari- 
ation in the relative importance of the three pro- 
files results in a four-compartment classification of 
Maine’s glaciated, estuarine coastline: (1) South- 
west - a section of low-relief estuarine embayments 
bounded by topographically high bedrock capes; 
(2) South-central - a compartment of deep, narrow, 
elongate estuaries that are parallel to the strike of 
the adjacent bedrock peninsulas; (3) North-central 
- a compartment of generally broad, deep estuaries 
possessing an abundance of rounded, granitic is- 
lands; and (4) Northeast - a compartment with a 
very high-relief, outer cliffed component and an 
irregular, high-tidal-range protected estuary. (See 
also W89-12118) (Lantz-PTT) 
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QUATERNARY STRATIGRAPHY OF REPRE- 
SENTATIVE MAINE ESTUARIES: INITIAL 
EXAMINATION BY HIGH-RESOLUTION 
SEISMIC REFLECTION PROFILING. 

— Univ. at Orono. Dept. of Geological Sci- 


D. . ‘Belknap, J. T. Kelley, and R. C. Shipp. 
IN: Glaciated Coasts. Academic Press, Inc, New 
York. 1987. p 177-207. 10 fig, 87 ref. 


Descriptors: *Geologic history, *Geomorphology, 
*Maine, *Stratigraphy, *Estuaries, *Seismology, 
*Glaciation, Glacial drift, Glacial sediments, Sea 
level. 


High-resolution seismic profiling is used to define 
submerged late Quaternary stratigraphic units on 
the coast of Maine. Wisconsinan glaciation sculpt- 
ed bedrock valleys and later deposited till, glacio- 
marine sediments, and glaciofluvial sediments. The 
bedrock structure and variable sediment thick- 
nesses and types produce a series of four different 
geomorphic zones along the coast. In order to 
examine differences in bedrock geology, glacial 
history, geomorphology, and Holocene coastal 
processes as controls on Quaternary evolution of 
the Maine coast, three representative estuaries 
were chosen for investigation from the two central 
zones. A major control in this evolution is sea-level 
change, the result of glacioisostatic and glacioeus- 
tatic fluctuations. Relative sea level rose to at least 
130 m above present 12,000 yr B.P. and fell to at 
least 60 m below present between 10,000 and 8,000 
yr B.P., causing rapid coastal transgressions and 
regressions. An idealized stratigraphic section pro- 
duced by these factors starts on bedrock, beginning 
with till overlain by glaciomarine mud and coarse 
deltaic sediment, further overlain by glaciofluvial 
outwash. This sequence is cut by an unconformity 
produced during the regression and subsequent 
transgression. Overlying this unconformity are 
Holocene sand, mud, and peat deposits in estuarine 
and inner shelf facies. Major factors in estuarine 
evolution are bedrock structure, direction of gla- 
cial scour, and nature and thickness of the glacial 





deposits. Secondary factors include littoral and 
terrestrial erosive processes during regression and 
subsequent transgression, and Holocene coastal 
processes of tides and waves. Maine estuaries show 
the effects of glaciation as a pervasive control. 
They differ from coastal plain estuaries of the U.S. 
Atlantic coast in the degree of structural control 
and types of sediment available. They are similar in 
many respects to Atlantic Canadian estuaries, 
except for their more extreme relative sea level 
excursions since glaciation. (See also W89-12118) 
(Author’s abstract) 
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DEVELOPMENT OF THE NORTHWESTERN 
BUZZARDS BAY SHORELINE, MASSACHU- 

SETTS. 

Boston Univ., MA. Py. of a? 

D. M. FitzGerald, C. T. Baldwin, N. A. Ibrahim, 

and D. R. Sands. 

IN: Glaciated Coasts. Academic Press, Inc, New 

York. 1987. p 327-257, 18 fig, 38 ref. 
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Glacial sediments, Estuaries, Tidal flats, Inlets. 


The western Buzzards Bay coast consists of a 
series of headlands and intervening drowned val- 
leys which are fronted by various types of barriers. 
The general topography of the region is a product 
of late Tertiary fluvial erosion and repeated Pleis- 
tocene glaciations. The depth and width of the 
valleys coupled with the availability of sediment 
have dictated the morphological genesis of individ- 
ual embayments. Where valleys are narrow and/or 
shallow, coastal ponds fronted by barrier beaches 
have formed. Larger and deeper valleys are pro- 
tected by spit systems and maintain tidal inlets due 
to greater bay tidal prisms. Differences in the 
dynamic histories of the two largest embayments in 
this area (Slocum River and Westport River estu- 
aries) are e — in terms of availability and 
proximity of glaciogenic and other sediment 
sources as well as contrasting exposures to wave 
processes. (See also W89-12118) (Author’s ab- 


stract) 
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EVALUATIONS OF COLLAPSE SUSCEPTIBIL- 
ITY IN ALLUVIAL FAN DEPOSITS-TOWAOC, 
CANAL, REACH 2, TOWAOC, COLORADO. 
Bureau of Reclamation, Denver, CO. Div. of Re- 
search and Lab. Services. 

R. W. Luehring. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB89-152029, 
Price codes: A20 in paper copy, AO1 in microfiche. 
Masters Thesis, May 1988. 430p, 94 fig, 20 tab, 87 
ref, 9 append. 
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transport, Towaoc Canal, Sedimentation, Erosion, 
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Field and laboratory geotechnical investigations 
were undertaken to evaluate collapse susceptibility 
upon wetting of soils traversed by Towaoc Canal. 
Investigations were prompted because of docu- 
mented subsidence up to 4 ft upon wetting of a 
100-acre plot. Portions of the canal intersect alluvi- 
al fan deposits, up to 80 ft thick, that overlie 
complexly layered Quaternary sediments. Principal 
deposition processes of alluvial fan deposits include 
sheetflow and sheet erosion conditions. Collapsible 
soils were formed in the interfan areas. Undis- 
turbed samples from four drill holes were obtained 
for use in the laboratory investigation. Using a 
double oedometer technique, data from 57 oedo- 
meter tests were analyzed to quantify collapse. 
Soils were also classified according to classical 
qualitative analyses. Results indicate collapse sus- 
ceptibility and collapse are related to an in situ 
stress state. The relationship of normalized strain 
and pressure at wetting was investigated for high 
and medium collapse-susceptible soils. This rela- 
tionship appears to yield characteristic curves that 
may provide a quantitative collapse evaluation 
technique. (Author’s abstract) 
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KINETICS OF ACETATE AND METHANOL 
CONVERSION INTO METHANE IN EUTRO- 
PHIC SEDIMENTS AND ITS APPLICATION 
IN ANAEROBIC SYSTEMS. 

Max-Planck-Inst. fuer Limnologie zu Ploen (Ger- 
many, F.R.). Abt. Mikrobenoekologie 
For primary bibliographic entry see e Field 2H. 
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DISSIMILATIVE IRON REDUCTION BY THE 
MARINE EUBACTERIUM ALTEROMONAS 
PUTREFACIENS STRAIN 200. 

California Inst. of Tech., Pasadena. W.M. Keck 
—- Lab. of Hydraulics and Water Re- 


T. "Di DiChristina, R. G. Arnold, M. E. Lidstrom, 
and M. R. Hoffmann. 

Water Science and Technology WSTED4, Vol. 
20, No. 11/12, p 69-79, 1988. 2 fig, 1 tab, 37 ref. 


Descriptors: *Iron bacteria, *Marine bacteria, 
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metals, Microenvironment, Sediments, Chemical 
reactions, Physico-chemical properties, 
Mutation, Cloning. 


The ability of microorganisms to mediate the trans- 
formation of iron coupled with the participation of 
iron as a reactive redox species in natural waters 
and sediments has prompted recent ulation 
that such bacteria play an important role in such 
activities as global iron cycling and biologically 
induced mineral formation. Microaerophilic soil 
bacteria dominate the list of microorganisms capa- 
ble of iron reduction. However, screening experi- 
ments have shown that the marine eubacterium 
Alteromonas putrefaciens strain 200 is one of the 
most efficient iron reducers yet isolated. Respirato- 
ry inhibitor studies have suggested that a branched 
respiratory chain and two ferri-reductases (one 
constitutive and one induced by growth under 
microaerophilic conditions (2 microns O2) are in- 
volved in iron reduction. further complementary 
biochemical and genetic studies have concentrated 
on characterizing the components of the induced 
iron reduction system. Ethyl methane sulfonate 
(EMS) has been used to develop mutagenesis pro- 
cedures for A. putrefaciens 200; under optimal 
conditions, the frequency of total auxotrophy for 
EMS-treated cultures is approximately 0.4%. Tests 
for specific auxotrophic requirements have indicat- 
ed the presence of a complex distribution of loci 
required for biosynthetic pathways. Mutants in 
both high-rate and low-rate ferri-reductase activity 
have been identified via a newly developed tech- 
nique for screening EMS-treated A. putrefaciens 
200 cultures. Ferri-reductase-deficient mutants 
generated by these techniques have been shown to 
contain reduced cytrochrome content. Preliminary 
results indicate that the broad host range cloning 
vector pVK100 (Inc P) can be mobilized into A. 
putrefaciens 200. (Author’s abstract) 
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BINDING OF METAL IONS BY EXTRACEL- 
LULAR POLYMERS OF BIOFILM BACTERIA. 
California State Univ., Long Beach. Dept. of 
Microbiology. 

G. G. Geesey, L. Jang, J. G. Jolley, M. R. 
Hankings, and T. Iwaoka. 

Water Science and Technology WSTED4, Vol. 
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NSF Grants ECE-8521693 and ECE-8701462. 
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Exopolymers that anchor sessile bacteria to metal- 
lic surfaces exhibit the capacity to bind copper ions 
with high affinity. Ionized carboxyl groups on the 
polymers appear to participate in cupric ion bind- 
ing. Formation of complexes between the poly- 
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mers and cupric ions results in the release of pro- 
tons from the polymer molecule. Some exopoly- 
saccharides exhibit a high affinity for certain metal 
ions. The tendency of acidic polysaccharides to 
bind metal ions may, therefore, influence the stabil- 
ity of ground state metal atoms that are in contact 
with these microbial products. A study was con- 
ducted to implicate acidic polysaccharides in the 
corrosion of copper surfaces. Attenuated total re- 
flectance Fourier transform infrared spectroscopy 
showed that polymers composed of acidic polysac- 
charides promote ionization and deterioration of 
metallic copper surfaces. X-ray photoelectron 
spectroscopy studies revealed that the ionic state 
of the surface-derived copper varied depending on 
the type of acidic polysaccharide that was in con- 
tact with the surface. The results suggest that 
exopolymers elaborated by adherent bacteria can 
enhance corrosion of the surfaces with which they 
are associated. (Friedmann-PTT) 
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GEOCHEMICAL PARTITIONING OF PB, ax, 
CU, FE, AND MN ACROSS THE SED 

WATER INTERFACE IN LARGE LAKES. 
Michigan State Univ., East Lansing. Dept. of Geo- 
logical Sciences. 

J. D. McKee, T. P. Wilson, D. T. Long, and R. M. 
Owen. 

Journal of Great Lakes Research JGLRDE, Vol. 
15, No. 1, p 46-58, 1989. 8 fig, 3 tab, NOAA Office 
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The early diagenetic remobilization of Mn, Fe, Zn, 
Cu, and Pb was evaluated by studying the geo- 
chemical oe of the metals among hydro- 
morphic phases (as operationally defined by se- 
quential-c extractions) in interfacial sedi- 
ment (fluff) and in the sediment column, at a site in 
the Caribou sub-basin, Lake Superior. The fluff 
was collected with a vacuum/filtration system de- 
veloped for the submersible Johnson Sea-Link II 
and the sediment column by gravity coring. The 
results show that : (1) Pb, Cu, and Zn exhibit 
sediment profiles in which their concentrations 
decrease with depth for total metal and some of 
the hydromorphic phases; (2) Mn and Fe profiles 
are the result of early diagenesis; (3) each of the 
metals is uniquely partitioned among the phases 
and the partitioning changes from the fluff to the 
sediment column and with depth; and (4) the con- 
centrations of Zn, Cu, and Pb in the fluff are 
higher than those in the sediment columns and, in 
some instances, appear to be an exponential ex- 
trapolation of the latter. The results are interpreted 
to indicate that the metals are remobilized during 
early diagenesis and that the fluff may be chemical- 
ly unique compared to the sediment column, per- 
haps being similar to interfacial sediments identi- 
fied in deep marine environments. It appears that 
studying the metal concentrations in the individual 
hydromorphic phases of the sediment is more 
useful in identifying diagenetic processes than is 
examination of either total hydromorphic or total 
metal concentrations of the sediment. (Author’s 
abstract) 
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GEOCHEMISTRY OF RARE EARTH ELE- 
MENTS IN BENTHIC LAYER PARTICULATE 
MATTER AND SEDIMENTS OF LAKE SUPE- 
RIOR. 
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Journal of Great Lakes Research JGLRDE, Vol. 
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Samples of suspended iculate matter from the 
nepheloid layer and the benthic sediment layer 
(fluff zone), as well as core samples of the underly- 
ing sediment column, were collected from two 
locations in Lake Superior during manned sub- 
mersible dives. All samples were analyzed for 8 
rare earth elements (REE), biogenic silica, and 
organic carbon. The REE patterns indicate litho- 
genous material is a dominant component in all 
samples but that significant amounts of REE’s de- 
rived from the water column are also present. 
Biogenous sources (diatom shells) contribute negli- 
gibly to the REE geochemistry of these samples. 
Statistical analyses of the —— data suggest 
that the mechanism by which REE’s are removed 
from the water column involve scavenging by 
particulate phases of Fe. The Precambrian banded 
iron formations around Lake Superior represent an 
abundant source of dissolved and particulate Fe to 
the lake. Absolute concentrations of both REE’s 
and Fe are greater in the fluff layer than in the 
nepheloid layer; however, the nepheloid layer con- 
tains 24-57% more REE’s on a per unit Fe basis. 
This difference may be due to longer exposure of 
nepheloid particulate matter to lake waters than 
fluff, diminished scavenging efficiency higher Fe 
levels, and/or to the fact that particulate matter in 
the fluff layer is derived from surficial sediments 
which have lost some REE’s during early diagene- 
sis. A comparison of the Ce-anomalies of the sus- 
pended layers with the sediments indicates the 
sediments have undergone some degree of early 
diagenesis. (Author’s abstract) 
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RELATIVE VALUES OF OXYGEN, NITRATE, 
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Lakes Studies. 
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Nickel and cobalt were measured in the river 
water, seawater, and interstitial water around 
Monaco, taking special care to prevent contamina- 
tion. The river water values for the Var and Roya 
were, respectively, 304 and 392 ng/kg for Ni and 
mostly < 2 ng/kg for Co, which are quite low 
values, probably a result of the limestone environ- 
ment. Model experiments in the laboratory showed 
that under conditions of varying salinity, as found 
in an estuary, Co and Ni are released from particu- 
late matter at high salinities, but the percentages 
released are small. The coastal seawater samples 
contained concentrations of both elements the 
same as those in the open ocean or lower, even 
though taken from a beach. Interstitial water pro- 
files are reported and show concentrations 30 times 
higher than open ocean values. The Co and Ni 
were partly present in the pore water in the form 
of a complex with stability constant about 10 to the 
18th power, possibly as humic acids. Early diagen- 
esis, therefore, causes some mobilization of Ni and 
Co into pore waters even in oxic environments 
near coasts. (Author’s abstract) 
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RELATIONSHIP OF CATCHMENT TOPOG- 
RAPHY AND SOIL HYDRAULIC CHARAC- 
TERISTICS TO LAKE ALKALINITY IN THE 
NORTHEASTERN UNITED STATES, 
Geological Survey, Trenton, NJ. Water Resources 
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Water Resources Research WRERAO, Vol. 25, 
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How and whether base flow alkalinity of surface 
waters in the northeastern United States is related 
to indices of soil contact time and flow path parti- 
tioning that are derived from topographic and soils 
information was determined. The influence of to- 
pography and soils on catchment hydrology has 
been incorporate previously in the variable source 
area model TOPMODEL as the relative frequency 
distribution In(a/Kb tan B), where In is the Naper- 
ian logarithm, ‘a’ is the area drained per unit con- 
tour, K is the saturated hydraulic conductivity, b is 
the soil depth, and tan B is the slope. Using digital 
elevation and soil survey data, the In (a/Kb tan B) 
distribution for 145 catchments was calculated. 
Indices of flow path partitioning and soil contact 
time were derived from the In (a/Kb tan B) distri- 
butions and compared to measurements of alkalini- 
ty in lakes to which the catchments drain. It was 
found that alkalinity was, in general, positively 
correlated with the index of soil contact time, 
whereas the correlation between alkalinity and the 
flow path partitioning index was weak at best. A 
portion of the correlation between the soil contact 
time index and alkalinity was attributable to covar- 
iation with soil base saturation and cation exchange 
capacity, while another portion was found to be 
independent of these factors. Although the results 
indicate that catchments with long soil contact 
time indices are most likely to produce high alka- 
linity base flow, a sensitivity analysis of TOPMO- 
DEL suggests that surface waters of these same 
watersheds may be susceptible to alkalinity depres- 
sions during storm events, due to the role of flow 
paths. (Author’s abstract) 

W89-11253 
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A redox-controlled multiple-species, multidimen- 
sional reactive chemical transport model, DYNA- 
MIX, is developed. The model includes advection, 
diffusion-dispersion, transport of oxygen, oxida- 
tion-reduction and, as a consequence, acid-base 
reactions, aqueous complexation, precipitation-dis- 
solution, and kinetic mineral dissolution. A partial 
equilibrium condition is incorporated into the 
model that accounts for both thermodynamic equi- 
librium and kinetic chemical interaction between 
aqueous and solid phases. The model solves for 
aqueous and mineral phase compositions as func- 
tion of time and space. A correct mineral assem- 
blage is automatically searched for based on the 
principle of minimized Gibbs free energy. The 
mass of chemicals is conserved in both aqueous 
and solid phases. A two-step dynamic mixing algo- 
rithm is used to solve the coupled transport and 
reaction equations. At each time step, the transport 
equation is first solved by the explicit difference 
method. The chemical equilibrium submodel is 
then called to calculate the distribution of chemical 
species under thermodynamic partial equilibrium 
conditions. By splitting the transport and reaction 
equations, the two-step method significantly re- 
duces computational time and memory storage re- 
quirements, which allows DYNAMIX to efficient- 
ly handle two-dimensional or three-dimensional 
problems. (See also W89-11258) (Author’s ab- 
stract) 

W89-11257 
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ence and Mineral Engineering. 

W. L. Chen, and T. N. Narasimhan. 

Water Resources Research WRERAO, Vol. 25, 

No. 5, p 883-910, May 1989. 35 fig, 12 tab, 45 ref. 


Descriptors: *Solute transport, *Geochemistry, 
*Redox reactions, *Path of pollutants, *Water 
chemistry, *Model studies, *Model testing, *Oxi- 
dation-reduction potential, Path of pollutants, 
Physicochemical pro; ——— Chemical properties, 
Multiphase flow, Diffusivity, Groundwater pollu- 
tion, Fate of pollutants, Minerals, Hydrodynamics, 
Simulation. 


A redox-controlled multiple-species, multidimen- 
sional reactive chemical transport model, DYNA- 
MIX, has been presented in part 1 of this paper. In 
part 2, the model is checked against two other 
independently developed reactive chemical trans- 
port codes. Simulated results from DYNAMIX 
agree reasonably well with those obtained from the 
other two models. Two approaches for simulating 
redox reactions, an external approach (based on 
hypothetical electron activity) and an effective in- 
ternal approach (based on conservation of elec- 
trons), have been examined. The results show that 
in the external approach, the simulated redox front 
is smeared out by diffusion and dispersion, whereas 
in the effective internal approach, the redox front 
is sharp and is controlled by the redox reactions. 
The evolution of solid phases from the two ap- 
proaches give markedly different mineral assem- 
blages. It is suggested that the external approach is 
of relevance in industrial processes such as electro- 
metalurgy, in which mineral dissolution is driven 
by externally supplied electric power. The effec- 
tive internal approach is applicable to hydrogeo- 
chemical systems (groundwater contamination, soil 
genesis, etc.) in which redox potential is dictated 
by the states of the redox species. The results also 
suggest that in the presence of precipitation, 
spreading due to hydrodynamic dispersion may be 
significantly inhibited. To demonstrate the applica- 
bility of DYNAMIX for realistic field problems, 
two field cases are simulated by this model. In the 
first case, the supergene enrichment of copper at 
Butte, Montana, the simulated mineral assemblages 
and their distribution agreed reasonably with the 
mineral assemblages and the ore grade observed in 
the filed. In the second case, involving two-dimen- 





sional contaminant transport in a hypothetical aq- 
uifer, the simulated results Ay est that DYNA- 
MIX is capable of handlin tic multi-dimen- 
sional field problem wi ‘and hundred grid 
blocks and time scales of practical interest. See 
also W89-11257) (Author’s abstract) 
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agp oxidizing and reducing chemical species 
undwater were identified to determine the 
utility of platinum electrode (Eh) measurements to 
characterize subsurface redox conditions. Serial 
measurements of Eh and groundwater analyses 
were conducted in oxic and suboxic environments 
over more than a 2-year period for major ionic, 
oxidized, and reduce species. Vertical gradients in 
measured Eh values in the oxic groundwater envi- 
ronments can exceed -40mV/m depth. In the 
poorly poised, oxic groundwaters, the Eh measure- 
ments correlated reasonably well with calculated 
values based on analytical determinations of O2 
and H202, which was detected persistently in the 
0.00000001 to 0.000000001 M range. The equilibri- 
um calculated Eh values from this and other redox 
couples did not correlated well with measured Eh 
values over the 2-year study period. In the suboxic 
range, the average calculated values based on the 
Fe(3+)/Fe(2+) coupled correlated well with av- 
erage measured values. The results support the 
need to determine redox pairs in groundwater as a 
supplement to either calculated ‘equilibrium’ Eh 
values or Pt electrode Eh measurements. (Author’s 
abstract) 
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REACTIONS ON THE CHEMICAL COMPOSI- 
TION OF SOIL WATER, SPRINGS, AND 
GROUNDWATER, CATOCTIN MOUNTAINS, 


MARYLAND. 

Geological Survey, Tallahassee, FL. 

For primary bibliographic entry see Field 5B. 
W89-11288 


MECHANISM OF THE AEROBIC FE(ID-P SO- 
LUBILIZATION AT THE SEDIMENT-WATER 
INTERFACE, 


Lund Univ. (Sweden). Inst. of Limnology 
For primary bibliographic entry see Field 2H. 
W89-11304 


EFFECTS OF SUBMERGENT MOSS ON SEDI- 
MENT SULFATE REDUCTION RATES. 
Wisconsin Dept. of Natural Resources, Madison. 
3 ery rnid bibliographic entry see Field 2H. 


CHEMICAL HYDROGEOLOGY IN NATURAL 
AND CONTAMINATED ENVIRONMENTS. 
Geological aoe —— a 

W. Back, and M. J. Baedec! 

Journal of Hydrology iHYDA?, Vol. 106, No. 1/ 
2, p 1-28, March 30, 1989. 10 fig, ‘51 ref. 


Descriptors: *Geohydrology, *Geochemistry, 
*Groundwater pollution, *Water chemistry, *Path 


of pollutants, *Groundwater, *Contamination, 
Heterogeneity, Chemical reactions, Aquifers, Lit- 
erature review. 


A brief overview of the current state of chemical 
hydrology is provided by demonstrating some of 
the basic principles that have been developed and 
applied to groundwater systems. Current investiga- 
tions and those selected from the literature demon- 

strate that heterogeneity increases in importance as 
the study site decreases from regional-scale to ma- 
croscale to microscale. Increased understanding of 
regional-scale flow systems is demonstrated by se- 
lection of investigations of carbonate and volcanic 
aquifers to show how application of present-day 
concepts and techniques can identify controlling 
chemical reactions and determine their rates; iden- 
tify groundwater flow paths and determine flow 
velocity; and determine aquifer characteristics. 
The role of chemical wor Bn lly in understand- 


WATER CYCLE—Field 2 
Chemical Processes—Group 2K 


*Aquifers, Aquicludes, Confined aquifers, Re- 
charge, Temperature effects. 


The connection between fluoride content in 
groundwaters is examined in relation to the respec- 
tive aquifer or confining aquiclude. Meteoric 
waters recharging the pon en. of Israel become 
enriched with respect to F along their pathway 
from the intake area downstream. The source of 
the F is fluorine minerals, commonly present in 
rock formations. The mF/mC] ratio is apparently 
— up to 0.01, in the recharge area. This ratio 

decreases further downgradient when groundwat- 
er is still fresh, as a result of F leaching and partial 
removal, whereas the conservative Cl ion increases 
constantly. The positive temperature effect on flu- 
orine solubility in carbonate aquifers appears to be 
nonapplicable for the tem range of the 
aquifers of Israel. Variations in F content in natural 





ing geologic processes of macroscale sy is 
exemplified by selection of investigations in coastal 
aquifers. Phenomena associated with the mixing 
zone generated by encroaching sea water include 
an increase in heterogeneity of permeability, dia- 
—= of minerals, and formation of geomorphic 
eatures, such as caves, lagoons, and bays. Ore 
deposits of manganese and uranium, along with a 
simulation model of ore-forming fluids, demon- 
strate the influence of heteorogeneity and of or- 
ganic compounds on geochemical reactions associ- 
ated with genesis of mineral deposits. In microscale 
environments, importance of heterogeneity and 
consequences of organic reactions in determining 
the distribution and concentrations of constituents 
are provided by several studies, includin; po sma 
tion of sewage effluent and migration o! 

in coastal plain aquifers. These studies tan & thet 
heterogen sais and the dominance of organically 
controlled reactions greatly increase the complex- 
7S) ne & Author’s abstract) 


CHEMICAL CHARACTERISTICS AND SUS- 
PENDED SEDIMENT LOAD OF 
MELTWATERS FROM A HIMALAYAN GLA- 
CIER IN INDIA. 
Jawaharlal Nehru Univ., 
School — a Scien 
+ V. Subramanian, and K .D L 

Journal of H Hydrology JHYDA7, Vol. 106, No. 1/ 
2, p 99-108, March 30, 1989. 5 fig, 1 tab, 11 ref. 


oe Delhi (India). 


Descriptors: *Sediment load, *Glaciohydrology, 
*Water chemistry, *Glacial streams, *Meltwater, 
*Glaciers, *Suspended sediments, *India, Chemical 
analysis, Chemical properties, Himalayan Moun- 
tains, Cations, Anions. 


Meltwaters draining from the snout of the Chhoto- 
Shigri glacier, Eastern Lahul Valley, Himachal 
Pradesh (India) were analyzed for major cations 
and anions. The glacier lies on the southern slope 
of the Himalayas at an elevation ranging between 
4000 and 5000 m. The drainage area of the basin is 
40 sq km while the glacier area is 10 sq km. Water 
quality was determined during the summer abla- 
tion period from 17 July to 17 August 1987. 
Meltwaters from the glacial surface have low 
solute content (electrical conductivity 5.0-5.92 
micros/cm, Ca(++) 0.73 mg/l, Mg(++) 0.08 
mg/l, Na(+) 0.36 mg/l, K(+) 0.34 mg/l). Where- 
as after passing through the galcier waters are 
chemically enriched (electrical conductivity “ex 
29.0 micros/cm, Ca(+ +) 0.9-9.9 mg/l, Mg(+ + 
0.5-0.35 mg/l, Na(+) 0.7-0.8 mg/l, K(+) 0.4-1. } 
mg/l), The variations of solute concentration in 
meltwaters at the snout is related to its discharge. 
The water movement within the Chhota-Shigri 
Glacier appears to be through the subglacial and 
- oT _ (Author’s abstract) 


FLUORINE OCCURRENCE IN GROUNDWAT- 
ER IN ISRAEL AND ITS SIGNIFICANCE. 
oe ical — of Israel, Jerusalem. 

ri, A. Arad, and L. Halicz. 
fa of Hydrology JHYDA7, Vol. 106, No. 1/ 
2, p 109-129, March 30, 1989. 18 fig, 4 tab, 15 ref. 


Descriptors: *Geochemistry, *Water ‘chemistry, 
*Water quality, *Groundwater, *Israel, *Fluorine, 


in Israel reflect interaction with dif- 
ferent rock formations as well as different flow 
regimes. This is shown by a series of mF/mC1 vs. 
Cl concentration-ratio lines. In fact, the F content 
in all of the fresh Judea Group carbonate aquifer 
and the central and northern clastical coastal aqui- 
fer is below the recommended level for drinking 
water. Their respective mF/mCI ratios are the 
lowest encountered. However, when confined by 
Senonian-Eocene chalks, the Judea group aquifer 
is enriched in F and exhibits higher mF/mCl 
ratios. F enrichment is also observed in basaltic 
aquifers. This is likewise the case of the clastic 
aquifers of southern Israel. (Author’s abstract) 
W89-11377 


EFFECTS OF VARIATIONS IN RECHARGE 
ON GROUNDWATER QUALITY. 

Kansas State Geological Survey, Lawrence. 

For primary bibliographic entry see Field 6G. 
W89-11378 


HYDROGEOCHEMICAL CONTROLS FOR IN- 
ORGANIC ALUMINUM IN ACIDIC STREAM 
AND SOIL WATERS AT TWO UPLAND 
CATCHMENTS IN WALES. 

Institute of Hydrology, Wallingford (England). 
For primary bibliographic entry see Field 2A. 
W89-11380 


PREDICTION OF SALT TRANSPORT DURING 
LEACHING OF SALINE SOILS FOR RECLA- 
MATION. 

Orissa Univ. of Agriculture and Technology, Bhu- 
baneswar (India). Dept. of Soils and Agricultural 
Chemistry. 

C. Misra, and S. N. Mahapatra. 

Journal of Hydrology JHYDA7, Vol. 106, No. 1/ 
2, p 185-189, March 30, 1989. 1 fig, 12 ref. 


reclamation, *Soil water, 

*Leaching, Differential equations, Saline water, 

— equation, Prediction, Irrigation water, 
n coefficient. 


Descriptors: Solute transport, *Saline soils, *Land 
*Mathematical models, 


The Laplace transformation is used to obtain an 
analytical solution for the one-dimensional differ- 
ential equation governing the transport of soluble 
—— soil. The initial condition used is an 
Say dopandenes of Gn oquanet dikalon coc 
locity o - 
~ oory = best known 
formulation for computing salt profiles consequent 
upon leaching at realistic flow rates has been ap- 
plied. The model also includes the case of irriga- 
en water that may contain some salt and yet has 
to be used for leaching under special circum- 
stances. (Author’s abstract) 
W89-11382 


HISTORIC TRENDS IN LAKE MICHIGAN 
SILICA CONCENTRATIONS. 

Michigan Univ., Ann Arbor. Great Lakes Re- 
search Div. 

For primary bibliographic entry see Field 5C. 
W89-11393 





Field 2—WATER CYCLE 


Group 2K—Chemical Processes 


NITROGEN FIXATION AND NITROGEN AS- 
SIMILATION IN A TEMPERATE SALINE 
ECOSYSTEM. 

Dundee Univ. (Scotland). Dept. of Biological Sci- 
ences. 

For primary bibliographic entry see Field 2G. 
W89-11397 


VANADYL IN NATURAL WATERS: ADSORP- 
TION AND HYDROLYSIS PROMOTE OXY- 
GENATION. 

Eidgenoessische Anstalt fuer Wasserversorgung, 
Abwasserreinigung und Gewaesserschultz, Due- 
bendorf (Switzerland). 

For primary bibliographic entry see Field SB. 
W89-11405 


i a MICROPROBE INVESTIGATION 
OF THE CHEMISTRY OF FERROMANGAN- 
ESE COATINGS ON FRESHWATER SEDI- 


MENTS, 

Cambridge Univ. (England). Dept. of Earth Sci- 
ences. 

For primary bibliographic entry see Field 5A. 
W89-11406 


DEUTERIUM IN THE DEAD SEA: REMEA- 
SUREMENT AND IMPLICATIONS FOR THE 
ISOTOPIC ACTIVITY CORRECTION IN 
BRINES 


Weizmann Inst. of Science, Rehovoth (Israel). 
Dept. of Isotope Research. 

For primary bibliographic entry see Field 7B. 
W89-11407 


ATMOSPHERIC DEPOSITION OF BE7 AND 
BE10. 


Carnegie Institution of Washington, DC. Dept. of 
Terrestrial Magnetism. 

For primary bibliographic entry see Field 5B. 
W89-11408 


POLONIUM IN FLORIDA GROUNDWATER 
AND ITS POSSIBLE RELATIONSHIP TO THE 
SULFUR CYCLE AND BACTERIA. 

Florida State Univ., Tallahassee. Dept. of Ocean- 
ography. 

For primary bibliographic entry see Field 5B. 
W89-11409 


CHARACTERIZATION OF ORTHOPHOS- 
PHATE RELEASE FROM DISSOLVED OR- 
GANIC PHOSPHORUS BY GEL FILTRATION 
AND SEVERAL HYDROLYTIC ENZYMES. 
Hokkaido Research Inst. for Environmental Pollu- 
tion, Sapporo (Japan). Div. of Water Environment. 
aE yeni bibliographic entry see Field 7B. 


DISSOLVED ORGANIC COPPER ISOLATED 
BY Ci8 REVERSE-PHASE EXTRACTION IN 
AN ANOXIC BASIN LOCATED IN THE PET- 
TAQUAMSCUTT RIVER ESTUARY. 
Rhode Island Univ., Narragansett. 
School of Oceanography. 

For primary bibliographic entry see Field 5A. 
W89-11426 


Graduate 


MAJOR, MINOR AND TRACE ELEMENT DE- 
TERMINATIONS FROM A_ NIGERIAN 
AQUATIC SEDIMENT. 
Ahmadu Bello Univ., Zaria (Nigeria). Center for 
ay Research and "Training. 

Ewa, and L. A. Dim. 
Journal of Environmental Science and Health 
JESEDU, Vol. 24A, No. 3, p 243-254, April 1989. 
2 fig, 3 tab, 10 ref. 


Descriptors: *Water chemistry, *Geochemistry, 
*Trace elements, *Fluvial sediments, *Nigeria, 
*Dams, Aluminum, Titanium, Sodium, Potassium, 
Vanadium, Manganese, Barium, Samarium, Dys- 
prosium, Uranium, Weathering, Sediment erosion. 


Major, minor and trace quantities of ten stable 
elements were determined from the aquatic sedi- 


ments of the Kubanni River Dam at Zaria, Nigeria. 
Sediment levels of Na, Al, K, Ti, V, Mn, Ba, Sm, 
Dy and U were determined by instrumental neu- 
tron activation analysis. Al, Ti, V, and Mn were 
identified in all the cores with a strong correlation 
of Al with Ti. Al had a mean value of 2.63% while 
V ranged from 30-40 ppm associated with acid 
eruptic granites and ryolites. Ti was detected at an 
average concentration of 4,316 ppm which falls 
within the range for itic rocks. The concentra- 
tion of the Rare Barth Elements (Sm, Dy, U) in the 
dam site sediments remained quite low (<39 ppm) 
with Sm localized only at the 8 cm core depth. A 
mean value of 26.37 ppm was obtained for U. 
Levels of Al, Ti, V, Mn are intimate indicators that 
the weathered depositions in the sediments have 
granitic provenance. A statistical analysis using 
Pearson’s correlation coefficients was used to as- 
certain the degree of correlation of Al, Ti, V, and 
Mn. There were strong correlations for Ti and Al 
and also for Mn and Al while other pairs were 
negatively correlated. The reasons for this lack of 
strong and systematic trends in correlations are not 
obvious. Data for these stable elements will serve 
as reference levels for assessing further depositions 
in the aquatic environment as well as baseline 
information for the proposed continuous monitor- 
ing of the dam site. (Geiger-PTT) 

W89-11428 


IRON OXIDE PARTICULATES FORMED BY 
THE OXYGENATION OF NATURAL AND 
MODEL LAKEWATERS CONTAINING FED. 
Freshwater Biological Association, Ambleside 
(England). 

For primary bibliographic entry see Field 2H. 
W89-11442 


DETECTABILITY OF ACID PRODUCING RE- 
ACTIONS IN NATURAL CLOUDS. 

Brookhaven National Lab., Upton, NY. Environ- 
mental Chemistry Div. 

For primary bibliographic entry see Field 5A. 
W89-11451 


ESTIMATES OF REGIONAL CONTRIBU- 
TIONS TO WET ACID DEPOSITION IN WEST- 
ERN MASSACHUSETTS DURING THE 
SUMMER OF 1984. 

General Motors Research Labs., Warren, MI. En- 
vironmental Science Dept. 

For primary bibliographic entry see Field 5B. 
W89-11453 


MICROZONATION OF DENITRIFICATION 
ACTIVITY IN STREAM SEDIMENTS AS 
STUDIED WITH A COMBINED OXYGEN AND 
NITROUS OXIDE MICROSENSOR. 

Aarhus Univ. (Denmark). Inst. of Ecology and 
Genetics. 

For primary bibliographic entry see Field 2H. 
Ws89-11511 


METAL INTERACTIONS WITH MICROBIAL 
BIOFILMS IN ACIDIC AND NEUTRAL PH EN- 
VIRONMENTS. 

University of Western Ontario, London. Dept. of 
Geology. 

F. G. Ferris, S. Schultze, T. C. Witten, W. S. Fyfe, 
and T. J. Beveridge. 

Applied and Environmental Microbiology 
AEMIDF, Vol. 55, No. 5, p 1249-1257, May 1989. 
6 fig, 3 tab, 41 ref. 


Descriptors: *Acidic water, *Path of pollutants, 
*Geochemistry, *Metals, *Bacterial physiology, 
*Adsorption, *Mine wastes, Lakes, Plankton, 
Growth, Heavy metals, Manganese, Iron, Nickel, 
Copper, Sulfur, Hydrogen ion concentration. 


Microbial biofilms were grown on strips of epoxy- 
impregnated filter paper submerged at four sites in 
water contaminated with metals from mine wastes. 
At two sample stations, the water was acidic (pH 
3.1); the other sites were in a lake restored to a 
near neutral’ pH level by application of a crushed 
limestone slurry. In each case, the biofilms bound 
Mn, Fe, Ni, and Cu in excess of the amounts 


adsorbed by control strips covered with nylon 
filters (pore size, 0.22 microns) to exclude microbi- 
al growth; Co bound under neutral conditions but 
not under acidic conditions. Conditional adsorp- 
tion capacity constants, obtained graphically from 
the data, showed that biofilm metal uptake at a 
neutral pH level was enhanced by up to 12 orders 
of magnitude over acidic conditions. Similarly, ad- 
sorption strength values were usually higher at 
elevated pH levels. In thin sections of the biofilms, 
encapsulated bacterial cells were commonly found 
enmeshed together in microcolonies. The extracel- 
lular polymers often contained iron oxide precipi- 
tates which generated weak electron diffraction 
patterns with characteristic reflections for ferrihy- 
drite (Fe203.H20) at d equaling 0.15 and 0.25 nm. 
At neutral pH levels, these deposits incorporated 
trace amounts of Si and exhibited a granular mor- 
phology, whereas acicular crystalloids containing 
S developed under acidic conditions. (Author’s 
abstract) 

W89-11512 


POSSIBLE ROLE OF CARBONATE DISSOLU- 
TION IN ESTUARINE PHOSPHATE DYNAM- 
ICS, 
Rijkswaterstaat, The Hague (Netherlands). Div. of 
Tidal Waters. 

For fae bibliographic entry see Field 2L. 
W89-11 


NITROGEN EXCHANGE BETWEEN A POR- 
TION OF VEGETATED SALT MARSH AND 
THE ADJOINING CREEK. 

South Carolina Univ., Columbia. Belle W. Baruch 
Inst. for Marine Biology and Coastal Research. 
For primary bibliographic entry see Field 2L. 
W89-11525 


ORGANIC NITROGEN MINERALIZATION 
AND SUBSTRATE LIMITATION OF BACTE- 
RIA IN LAKE MICHIGAN. 

National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environmental 
Research Lab. 

For primary bibliographic entry see Field 2H. 
W89-11526 


NITROGEN AND CARBON DYNAMICS IN C3 
AND C4 ESTUARINE MARSH PLANTS 
GROWN UNDER ELEVATED CO2 IN SITU. 
Smithsonian Environmental Research Center, 
Edgewater, MD. 

For primary bibliographic entry see Field 2L. 
W89-11530 


RELATIONSHIP BETWEEN PARTICULATE 
CHEMISTRY AND AIR MASSES IN SOUTH- 
ERN INDIANA, 

Purdue Univ., Lafayette, IN. Dept. of Agronomy. 
For primary bibliographic entry see Field 5B. 
W89-11540 


EFFECTS OF MACROFAUNA EXCRETION 
AND TURBULENCE ON INORGANIC NI- 
TROGENOUS EXCHANGES IN THE WATER- 
SEDIMENT INTERFACE. EXPERIMENTAL 
APPROACH IN MICROCOSMS. 

Centre d’Etudes d’Oceanographie et de Biologie 
Marine, Roscoff (France). 

For primary bibliographic entry see Field 2L. 
W89-11542 


CHANGES IN NA, K, CA, MG AND AL CON- 
TENT OF SUBMERSED LEAF LITTER, RE- 
LATED TO INGESTION BY THE AMPHIPOD 
GAMMARUS PULEX (L). 

Royal Holloway and Bedford New Coll., Egham 
(England). Dept. of Biology. 

For primary bibliographic entry see Field 2H. 
W89-11545 


PARTITION OF TRACE METALS BETWEEN 
DISSOLVED AND PARTICULATE PHASES IN 





EUROPEAN COASTAL WATERS: A COMPI- 
LATION OF FIELD DATA AND COMPARISON 
WITH LABORATORY STUDIES, 

Marine Lab., Aberdeen (Scotland). 

For primary bibliographic entry see Field 5A. 
W89-11568 


EFFECT OF LOW ELECTROLYTE CONCEN- 
TRATION ON HYDRAULIC CONDUCTIVITY 
OF CLAY-SAND-HYDROXY POLYMERS SYS- 


Volcani Inst. of Agricultural Research, Bet-Dagan 
(Israel). Inst. of Soil and Water. 

For primary bibliographic entry see Field 2G. 
W89-11573 


PEDOGENIC CARBONATES IN A CALCIA- 
QUOLL ASSOCIATED WITH A RECHARGE 
WETLAND 


Dow Chemical U.S.A., Midland, MI. 
For primary bibliographic entry see Field 2G. 
W89-11575 


BACKGROUND TRENDS OF PH OF PRECIPI- 
TATION OVER INDIA. 

Meteorological Office, Poona (India). 

For primary bibliographic entry see Field 2B. 
W89-11610 


LONG-TERM EFFECTS OF POLLUTANTS ON 
PH OF RAIN WATER IN NORTH INDIA. 
Indian Inst. of Tropical Meteorology, Poona. 

For primary bibliographic entry see Field 5B. 
W89-11611 


SPREAD OF ACID RAIN OVER INDIA. 
Indian Inst. of Tropical Meteorology, Poona. 
For primary bibliographic entry see Field 5B. 
W89-11612 


MEASUREMENTS OF ELEMENTAL COMPO- 
SITION GF AEROSOL MATTER AND PRE- 
CIPITATION FROM A REMOTE BACK- 
GROUND SITE IN INDIA. 

Bhabha Atomic Research Centre, Bombay (India). 
Pollution Monitoring Section. 

For primary bibliographic entry see Field 5B. 
W89-11613 


PEAT CHEMISTRY OF A CONTINENTAL 
MIRE COMPLEX IN WESTERN CANADA. 
Alberta Univ., Edmonton. Dept. of Botany. 

For primary bibliographic entry see Field 2H. 
W89-11615 


ISOTOPE STUDY OF WATER BODIES ALONG 
A TRAVERSE OF SOUTHWESTERN CANADA, 
Calgary Univ. (Alberta). Dept. of Physics. 

For primary bibliographic entry see Field 2A. 
W89-11678 


INFLUENCE OF BACKGROUND ORGANIC 
MATTER ON GAC mmnewnny $a 

Karlsruhe Univ. (Germany, F.R.). 

For primary bibliographic Gas see Field 5F. 
W89-11739 


IMPACT OF INCORPORATED ORGANIC 
MATTER ON THE DEWATERING CHARAC- 
TERISTICS OF ALUMINUM HYDROXIDE 
SLUDGES, 

Woolpert Consultants, Dayton, OH. 

For primary bibliographic entry see Field 5F. 
W89-11740 


SOLUTE TRANSPORT IN POROUS MEDIA 
WITH SOLID-LIQUID MASS TRANSFER LIM- 
ITATIONS: APPLICATION TO ION EX- 
CHANGE. 

SEPAREX, Champigneulles (France). 

For primary bibliographic entry see Field 5B. 
W89-11751 


NATURAL AND ANTHROPOGENIC COMPO- 


ILM). 

Stockholm Univ. (Sweden). Dept. of Geolo ogy. 

we primary bibliographic entry see Field 5 
89-11770 


PREDICTION OF PHOSPHATE TRANSPORT 
IN SMALL COLUMNS WITH AN APPROXI- 
MATE SORPTION KINETICS MODEL. 
Agricultural Univ., Wageningen (Netherlands). 
Dept. of Soil Science and Plant Nutrition. 

For primary bibliographic entry see Field 5B. 
W89-11775 


MANGANESE OXIDATION MODEL FOR 


Geological Survey, Doraville, GA. 
For primary bibliographic entry see Field 5B. 
W89-11798 


GEOCHEMISTRY OF RADON-RICH WATERS 
FROM TWO-MICA GRANITES. 

New Hampshire Univ., Durham. 

T. J. Koch, D. A. Gust, and W. B. Lyons. 

IN: Proceedings of the FOCUS Conference on 
Eastern Regional Ground Water Issues, September 
27-29, 1988, Stamford, Connecticut. National 
Water Well Association, Dublin, Ohio, 1988. p 
587-601, 9 fig, 11 tab, 44 ref. 


Descriptors: *Geochemistry, *Radon, *Ground- 
water pollution, *Granite, *Water pollution 
sources, *Mica, Chemical reactions, Groundwater 
quality, Maine, New Hampshire, Radium, Chlor- 
ides, Sodium, Potassium, Uranium, Iron, Hydro- 
gen, Geologic formations, Hydrolysis, Radioactiv- 
ity. 


Radon concentrations in groundwaters from two- 
mica granite are among the highest in the nation, 
averaging 25,000-35,000 picoCuries/L (pCi/L) 
with some in excess of 1,000,000 pCi/L. Previous 
studies in two-mica granite report significant corre- 
lations of both radon and radium with chloride and 
suggest that chloride may be important in the 
mobilization and concentration of these radionu- 
clides. However, limited chemical data on these 
waters preclude an exact understanding of the 
chemical controls on mobilization, transportation, 
and concentration of radon. Groundwater was 
sampled from rock wells in the Sebago batholith in 
Maine and the Fitzwilliam pluton in New Hamp- 
shire. Both are two-mica granite plutons and sites 
of previous radon research. Temperature, pH, and 
specific conductance were measured in situ. Col- 
lected samples were analyzed for 222-Rn, 226-Ra, 
dissolved oxygen, alkalinity, C\(-), Br(-), SiO2, 
phosphate, sulfate, Fe, major cations, and dissolved 
organic carbon. Chemical alteration of minerals in 
both the Sebago batholith and the Fitzwilliam 
pluton and is most severe in heavily fractured 
zones. The most abundant alteration product on 
fracture surfaces is illite. There is evidence which 
suggests that the amount of radon in groundwaters 
may be related to the amount of alteration of the 
rocks. The degree of alteration is represented on 
mineral equilibria diagrams by the concentrations 
of silicic acid and Na(+) or K(+) relative to 
H(+). Groundwaters in both the Sebago batholith 
and the Fitzwilliam pluton are enriched in chlo- 
ride. Hydrolysis of biotite has been considered 
here as a possible source of excess Cl(-) in he 
Sebago pluton. However, data which might s 

port this are inconclusive. (See also ws9-11918) 
(Lantz-PTT) 

W89-11949 


1989 ANNUAL BOOK OF STANDARDS. SEC- 
TION 11: WATER AND ENVIRONMENTAL 
TECHNOLOGY, VOLUME 11.01. 

American Society for Testing and Materials, Phila- 
delphia, PA. 

American Society for Testing and Materials, Phila- 
delphia, Pennsylvania. 1989. 591p. 


{ 
Descriptors: *Handbooks, *Pollutant, identifica- 


tion, *Flow measurement, *Chemical properties, 
*Standards, *Water analysis, *Inorganic com- 
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pounds, Classification, Chemical analysis, Hydro- 
dynamics, Water sampling, Reagents, Statistical 
analysis, Corrosion. 


The 1989 Annual Book of ASTM Standards con- 
sists of 67 volumes, divided among 16 sections. 
This is the first of two volumes of Section 11, 
Water and Environmental Technology, which are 
devoted to water standards. It contains formally 
approved ASTM standard classifications, guides, 
practices, specifications, test methods, and termi- 
nology and related material such as proposed 
standards. An ASTM standard represents a 
common viewpoint of those parties concerned 
with its provisions, namely, producers, users, con- 
sumers, and general interest groups. It is intended 
to aid industry, government agencies, and the gen- 
eral public. The use of an ASTM< standard is 
purely voluntary. It is recognized that, for certain 
work or in certain regions, ASTM standard specifi- 
cations may be either more or less restrictive than 
needed. The contents of this volume highlight: (1) 
definitions, specifications, reagents, and reporting 
results; (2) sampling and flow measurement of 
water and steam; (3) general properties of water; 
and (4) inorganic constituents. (See also ws9- 
12001) (Lantz-PTT) 

W89-12000 


1989 ANNUAL BOOK OF STANDARDS. SEC- 
TION 11: WATER AND ENVIRONMENTAL 
TECHNOLOGY, VOLUME 11.02. 

American Society for Testing and Materials, Phila- 
delphia, PA. 

For primary bibliographic entry see Field 5A. 
W89-12001 


2L. Estuaries 


NITROGEN-FIXING HETEROTROPHIC BAC- 
TERIA IN COASTAL WATERS: A COMPARI- 
SON OF THE CONTRIBUTION MADE BY 
SEWAGE EFFLUENT IN A TEMPERATE AND 
A TROPICAL ENVIRONMENT. 

Lancaster Univ. (England). Dept. of Biological 


Sciences. 
For primary bibliographic entry see Field 5B. 
Wws89-11114 


MARINE HYDROCARBON-DEGRADING 
MICROORGANISMS: COMMUNITY STRUC- 
TURE AND BIOMASS DETERMINATION. 
Oklahoma Univ., Norman. School of Civil Engi- 
neering and Environmental Science. 

For primary bibliographic entry see Field SB. 
W89-11130 


PHOSPHORUS CONTENT OF ZOOPLANK- 
TON FROM THE INLAND SEA OF JAPAN. 
Hiroshima Univ. (Japan). Faculty of Applied Bio- 
logical Science 

S. Uye, and O. Matsuda. 

Journal of the Oceanographical Society of Japan 
NKGKB4, Vol. 44, No. 6, p 280-286, December 
1988. 3 fig, 2 tab, 21 ref. Ministry of Education, 
Science and Culture, Project Nos. 60030046, 
61030042, and 62030007. 


Descriptors: *Nutrients, *Zooplankton, *Crusta- 
ceans, *Phosphorus, Copepods, Shrimp, Crabs, 
Mysids, Chaetognaths, Inland Sea of Japan. 


Measurements of P content were made for 11 
species of copepods, 2 species of mysids, shrimp 
(including mysis stage) and chaetognaths, and one 
species of Noctiluca, cirriped (naupliar stage) and 
crab (zoeal stage) from the Inland Sea of Japan. 
The body P content (in micrograms) is highly 
correlated to prosome length (L, in microns) for 
copepods, which is expressed as log P=2.90 x log 
L-9.34. Mean P content expressed as percent of 

weight is 1.30% for copepods, 1.39% for 
mysids, 0.63% for a decapod shrimp (Acetes ja- 
ponicus), and 0.80% for chaetognaths. Noctiluca 
contains P of only 0.36%. The comparatively 
higher P content of suspension-feeding copepods 
may be related to the constant supply of P-rich 
phytoplankton in this region. (Author’s abstract) 
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W89-11179 


SEASONAL CHANGES IN SIZE-FRACTION- 
ATED PRIMARY PRODUCTION AND NUTRI- 
ENT CONCENTRATIONS IN THE TEMPER- 
ATE NERITIC WATER OF FUNKA BAY, 
JAPAN. 

Hokkaido Univ., Hakodate (Japan). Faculty of 
Fisheries. 

For primary bibliographic entry see Field 5C. 
W89-11180 


CHANGES IN GAS EXCHANGE CHARACTER- 
ISTICS AND WATER USE EFFICIENCY OF 
MANGROVES IN RESPONSE TO SALINITY 
AND VAPOUR PRESSURE DEFICIT. 

Australian Inst. of Marine Sciences, Townsville. 
For primary bibliographic entry see Field 21. 
W89-11199 


DETERMINATION OF SEDIMENT COMPOSI- 
TION AND CHRONOLOGY AS A TOOL FOR 
ENVIRONMENTAL IMPACT INVESTIGA- 
TIONS. 

Consiglio Nazionale delle Ricerche, Padua (Italy). 
Ist. di Chimica e Tecnologia dei Radioelementi. 
For primary bibliographic entry see Field 5A. 
W89-11215 


RELATIONSHIPS BETWEEN SI, AL, AND FE 
DEPOSITED ~ FILTER-COVERED GLASS 
SUBSTRATES IN MARINE SEDIMENTS AND 
IN SUSPENSIONS OF SEDIMENTS AND 
STANDARD CLAYS. 

State Univ. of New York at Stony Brook. Marine 
Sciences Research Center. 

J. E. Mackin. 

Marine Chemistry MRCHBD, Vol. 26, No. 2, p 
101-117, March 1989. 7 fig, 38 ref, append. ACS- 
PRF Grants 15882-G2, 19131-ACS; NSF Grant 
OCE-83-09551. 


Descriptors: *Geochemistry, *Silicon, *Aluminum, 
*Iron, *Marine sediments, *Clays, *Suspended 
sediments, Silicates, Interstitial water, Nitric acid, 
Chemical properties, Diagenesis, Sedimentation. 


Past interpretations regarding the composition of 
aluminosilicate precipitates that rapidly form in 
marine sediments have relied on relationships be- 
tween dissolved Al and Si concentrations meas- 
ured in sediment pore waters. As this method is 
not always appropriate, the possibility of directly 
«measuring Si/Al and Si/Fe precipitation ratios was 
examined. Glass plates and glass beads were placed 
into probes that were covered with filters and 
inserted into sediments and clay and sedimentary 
suspensions. The probes were incubated for up to 
1.5 months and the glass substrates were then 
extracted in 0.1 N HCl. Results showed that ex- 
tractable Al and Si accumulated on glass substrates 
in amounts that usually exceeded ‘blank’ values 
(glass placed in contact with Si-containing solu- 
tions, but without sedimentary minerals), but Fe 
was measurable only on glass substrates placed in 
contact with dissolved Fe-containing pore waters. 
The Si/(Al + Fe) deposition ratio was nearly a 
constant at approx. 1:1, independent of pH and 
dissolved Si concentration. This result agrees with 
previous interpretations of authigenic mineral com- 
positions based upon dissolved Al-Si relations in 
sediments. Inverse Al-Fe correlations in materials 
detected on the glass are consistent with observa- 
tions regarding compositional variations of Fe-rich 
authigenic minerals such as glauconite and chamo- 
site and coating materials on mineral grains formed 
in both shallow and deeply buried deposits. (Au- 
thor’s abstract) 

W89-11216 


DISSOLVED NICKEL AND COBALT IN THE 
AQUATIC ENVIRONMENT AROUND 
MONACO, 

International Lab. of Marine 
Monaco-Ville (Monaco). 

For primary bibliographic entry see Field 2K. 
W89-11217 


Radioactivity, 


GROWTH RESPONSE OF BACTERIA TO EX- 
TRACELLULAR PRODUCTS OF BLOOM 


). Dept. of Fisheries. 
iographic entry see Field 5C. 


ALGAE. 
Kyoto Univ. (Ja 


For oy biblio; 
W89-1129: 


DEVELOPMENT OF BACTERIOPLANKTON 
DURING WINTER AND EARLY SPRING AT 
THE ENTRANCE TO THE GULF OF FIN- 
LAND, BALTIC SEA. 

Tvarminne Zoological Station (Finland). 

J. Kuparinen. 

Internationale Vereinigung fur Theoretische und 
Angewandte Limnologie, Verhandlungen 
IVTLAP, Vol. 23, No. 4, p 1869-1878, December 
1988. 4 fig, 5 tab, 31 ref. 


Descriptors: *Aquatic bacteria, *Plankton, *Baltic 
Sea, *Finland, *Ice cover, *Ice breakup, Biomass, 
Productivity, Chlorophyll, Seasonal variation, 
Bacterial physiology. 


In order to study the control of the bacterioplank- 
ton growth by phytoplankton substrate release 
(and chemical and physical factors), bacterioplank- 
ton development was followed in the Tvarminne 
Stodfjard during early spring till the break up of 
the ice when zooplankton grazing is expected to be 
at a minimum. Bacterioplankton biomass and pro- 
ductivity were measured by the acridine orange 
and the 3H-thymidine incorporation techniques, 
respectively, from the winter stage to the breakup 
of the ice cover in spring. During the ice-covered 
period, when concentrations of inorganic nutrients 
were high and temperatures below 0 C, bacteria 
numbers, biomass and production were low and 
stable. The maximum bacterial number and bio- 
mass values of 5,300,000 cells/ml and 115 mg C/cu 
m, respectively, were recorded at the chlorophyll- 
a maximum. The maximum bacterial production of 
23 mg C/cu m/d was recorded prior to the chloro- 
phyll maximum, during the outflow of less saline 
water below the ice (0.5 m). The mean bacterial 
cell volume increased during the phytoplankton 
bloom development. Due to the strong seasonal 
variation in bacterial cell size, the use of a single 
conversion factor, throughout the year may cause 
a serious error in biomass and production esti- 
mates. The direct conversion of thymidine incor- 
poration to carbon production gave higher rates 
than if conversion of thymidine incorporation to 
cell growth, cell volume to cell carbon and cell 
volume conversions were used. The data show an 
intimate relationship between the phytoplankton 
and bacterioplankton during the development of 
the spring phytoplankton bloom, phytoplankton 
ogre — bacterial growth. (Miller-PTT) 


ECOLOGY OF DUNALIELLA SPECIES 
(CHLOROPHYTA, VOLVOCALES) IN THE 
COASTAL SALT LAKE, HUTT LAGOON, 
WESTERN AU: 

T. P. Moulton, M. A. Burford, and T. R. Sommer. 
Internationale Vereinigung fur Theoretische und 
Angewandte Limnologie, Verhandlungen 
IVTLAP, Vol. 23, No. 4, p 1908-1911, December 
1988. 3 tab, 9 ref. 


Descriptors: *Algal growth, *Chlorophyta, *La- 
goons, *Australia, *Saline water, Ecology, Verti- 
cal distribution, Water chemistry, Salinity, Preda- 
tion, Limiting nutrients. 


The water chemistry, limiting nutrients, and verti- 
cal distribution as well as the competition between 
Dunaliella salina and D. viridis are discussed for 
the Hutt Lagoon (Western Australia). D. salina 
and D. viridis coexist as the dominant eucaryotic 
organisms in the hypersaline, ephermal lake. In the 
normal annual cycle, the lake is dry in the summer 
and fills in winter to a maximum depth of approxi- 
mately 0.7 m. The salinity of the main water body 
is close to saturated salt (300 g/L) for much of the 
year and usually remains above approximately 200 
g/l. Under these conditions, D. salina and D. viri- 
dis are little affected by competitors (other algae) 
and predators (Protozoa and Artemia). In periph- 
eral water bodies at lower salinities, (less than 200 
g/L) predation by Protozoa and Artemia has a 


major effect on populations of D. salina and D. 
viridis. Other algae become common also at lower 
salinities. In the summer, when the lake dries out, 
both species of Dunaliella exist within and below 
the layer of precipitated halite. Cysts of both spe- 
cies have been observed, but are not the dominant 
form that survives drying out; the naked, flagellat- 
ed cells are observed most commonly in this situa- 
tion. (Author’s abstract) 

W89-11316 


RECYCLING OF MARINE ELEMENTS 
TRANSPORTED INTO FRESHWATER SYS- 
TEMS BY ANADROMOUS SALMON. 

Juneau Center for Fisheries and Ocean Sciences, 
AK. 


For ar bibliographic entry see Field 2H. 
W89-11339 


STUDIES ON PERIPHYTON ALGAE IN THE 
PETROLEUM OIL SPILLAGES AREA OF THE 
NIGER DELTA AQUATIC SYSTEM. 

Rivers State Univ. of Science and Technology, 
Port Harcourt (Nigeria). 

For primary bibliographic entry see Field 5C. 
W89-11340 


SOME ENVIRONMENTAL FACTORS AF- 
FECTING SURVIVAL OF FECAL PATHOGENS 
AND INDICATOR ORGANISMS IN SEA- 
WATER. 

Alexandria Univ. (Egypt). Higher Inst. of Public 
Health. 


For primary bibliographic entry see Field 5B. 
W89-11358 


MODEL FOR THE ESTIMATION OF ANNUAL 
PRODUCTION RATES OF MACROPHYTE 


Universidade Nova de Lisboa (Portugal). Facul- 
dade de Ciencias e Tecnologia. 

J. G. Ferreira, and L. Ramos. 

Aquatic Botany AQBODS, Vol. 33, No. 1/2, p 53- 
70, March 1989. 4 fig, 6 tab, 31 ref. 


Descriptors: *Estuaries, *Aquatic plants, *Macro- 
phytes, *Algae, Biomass, Aquatic productivity, 
Abiotic factors, Seasonal variation, Zooplankton, 
Portugal, Time series analysis, Light penetration, 
Estuarine environment. 


Data on seasonal biomass variation, short-term 
productivity experiments and different abiotic fac- 
tors are used to estimate annual productivity for 
three macrophyte species. Although the accuracy 
of the estimates is subject to the limitations of the 
methodology applied, an example is given of the 
importance of annual productivity data for the 
determination of the role of macrophytes in estua- 
rine ecosystems. The data presented and discussed 
were obtained in the Tagus Estuary (Po: ). 
The observed variation in biomass for the 
species appears to be conditioned by the seasonal 
nature of factors controlling production in any 
temperate estuary. There is a spring increase in 
biomass associated with the increase in day length, 
irradiance and air and water temperatures; this 
increase is most significant in Fucus and Ulva. 
There is subsequent fall in biomass, owing to the 
appearance of herbivorous zooplankton; this is a 
more pronounced in Ulva, which may be preferen- 
tially grazed owing to its distromatic structure and 
also more readily detached from the substrate. A 
subsequent summer peak in biomass occurs in all 
species, probably linked to the decline in grazers. 
The values obtained for the mean net and gross 
primary productivity of the three —— show 
that, for a range of temperatures and light intensi- 
ties, G. verrucosa and U. lactuca have a consistent- 
ly higher primary productivity than F. vesiculosus, 
with all the species having roughly similar coeffi- 
cients of variation. A time series of k values, ob- 
tained at high and low tide during an 18-month 
sampling period was used. The temporal variation 
of k, the light extinction coefficient, was examined 
in detail, since this parameter will be extremely 
variable in an estuarine ecosystem. (Miller-PTT) 
W89-11365 





SEASONAL PLANT WATER RELATIONS IN A 
SOUTH AFRICAN MANGROVE SWAMP. 
Durban-Westville Univ. (South Africa). Dept. of 
Botany. 

G. Naidoo. 

Aquatic Botany AQBODS, Vol. 33, No. 1/2, p 87- 
100, March 1989. 7 fig, 31 ref. 


Descriptors: *Soil-water-plant relationships, *Man- 

ove swamps, *South Africa, Leaves, Phenology, 

water potential, Conductivity, Seasonal varia- 
tion, Soil water, Swamps. 


Seasonal water relations were monitored at month- 
ly intervals for a year on Avicennia marina 
(Forsk.) Vierh., Rhizophora mucronata Lam. and 
Bruguiera gymnorrhiza (L.) Lam. in a mangrove 
swamp in Durban, South Africa. Observations and 
measurements were made of phenology, climatic 
conditions, soil moisture, soil water potential, elec- 
trical conductivity, leaf water potential and leaf 
conductance. Soil salinities showed distinct season- 
al trends being lower during the hot, wet summer 
and two-fold to three-fold higher during the cool 
dry winter. Soil water potentials ranged from -1.33 
to 3.48 MPa and paralleled those of soil salinity. 
Soil moisture content ranged from 19 to 40% and 
did not show any seasonal variation. Minimum leaf 
water potentials at dawn varied from -2.07 to 4.38 
MPa with no distinct seasonal trends. There was 
no relationship between leaf water potential and 
soil salinity or soil water potential. Leaf conduct- 
ance exhibited distinct seasonal trends, being 
higher in summer as a result of high evaporative 
demand, lower soil salinities and higher soil water 
potentials. The results indicate that seasonal trends 
in soil and plant water relations are similar for all 
three mangrove species. (Author’s abstract) 
W89-11366 


VERTICAL DISTRIBUTION AND RESOURCE 
ALLOCATION OF RUPPIA MARITIMA L. IN 
A SOUTHERN BRAZILIAN ESTUARY. 
Fundacao Univ., Rio Grande (Brazil). Lab. de 
Botanica Marinha. 

C. S. B. Costa, and U. Seeliger. 

Aquatic Botany AQBODS, Vol. 33, No. 1/2, p 
123-129, March 1989. 3 fig, 1 tab, 19 ref. 


Descriptors: *Sea grasses, *Plant growth, *Brazil, 
*Estuaries, Aquatic plants, Vertical distribution, 
Light intensity, Transparency, Aquatic habitats. 


The vertical distribution and resource allocation of 
Ruppia maritima L. were studied in the Patos 
Lagoon estuary (Brazil). Light intensities, water 
transparency and water depths at the plant site 
were measured daily during the growth period 
from August 1980 to January 1981. Plant samples 
from 4 water depths (0.25-0.70 m below mean low 
water) were collected during the growth and re- 
productive — of the population in January 1981. 
The upper limit of the plants was at water depths 
(0.25 m) where aerial exposures of the plants were 
no longer than 50% of the total time during the 
growth period. Highest vegetative shoot numbers 
and biomass were found at 0.40-m water depth. 
Reduced vegetative growth below 0.55 m ap- 
peared to be related to light intensity. Based on the 
average extinction coefficient and photosyntheti- 
cally active light tee the surface during the 
flowering period, optimal growth (vegetative and 
flowering) (0.40 m) and the lower growth limit of 
Ruppia (0.70 m) occurred at 4860-5760 and 1660- 
1970 lux, respectively. The high proportion (90%) 
of resource allocations into flowering shoots and 
maximum number of flowers and fruits at lowest 
depth, as well as their absence at 0.55 m water 
depth, suggests the existence of different strategies 
in intertidal and subtidal habitats. (Author’s ab- 


stract) 

W89-11369 

CONTINUOUS INFLOW OF SEAWATER AND 
OUTFLOW OF BRACKISH WATER IN THE 
SUBSTRATUM OF THE KARSTIC ISLAND OF 
CEPHALO! 

Montpellier-2 Univ. (France). Lab. d’Hydrogeolo- 


gie. 
For primary bibliographic entry see Field 2F. 
W89-11379 


IMPROVEMENTS IN THE BENTHIC FAUNA 
OF THE TEES ESTUARY AFTER A PERIOD 
OF REDUCED POLLUTION LOADINGS. 
Imperial Chemical Industries Ltd., Brixham (Eng- 
fe ise eilagplceay we Fad 30. 

‘or ic entry see Field 
Wws9-11384 = 


PHYSICAL, CHEMICAL AND BIOLOGICAL 
CHARACTERIZA' THE USHANT 


TION OF 

TIDAL FRONT, 
Museume National d’Histoire Naturelle, 
(France). 
G. Grepma. 
Internationale Revue der Gesamten Hydrobiologie 
iat Vol. 73, No. 4, p 511-536, 1988. 12 fig, 2 

re 


Paris 


Descriptors: *Stratification, *Surveys, *Tidal ef- 
fects, *English Channel, Ph properties, 
Chemical properties, Biological Sea- 
water, Carbon cycle, Nitrogen cycle, Phytoplank- 
ton, Zooplankton, Nutrients, Enrichment, Thermo- 
cline, Biomass. 


A multi-disciplinary study was carried out during 
the summer of 1982 in the area of Ushant tidal 
front at the entrance of the English Channel. The 
Ushant front is a shallow-sea, tidal front. Durin, — 
the warmer half of the year, it separates ~— we! 
mixed coastal waters from offshore 
waters. It stretches between Brittany and yee 
Britain —_ the entrance of the English Channel 
over di of about 100 m. The stratified water 
pacehing of the front) and the mixed water 
masses (East of it) are characterized with respect 
to their main physical, chemical and biological 
properties and a comparative budget of organic 
carbon is presented. A single West-East transect 
was selected in order to characterize as thoroughly 
as possible the stratified area and the mixed area. 
Several physiological, biochemical or taxonomical 
indices of phytoplankton and zooplankton popula- 
tions are investigated. The effects of the tidal 
regime on space-time variability and nutrient en- 
richment are emphasized. Measurements include: 
(1) optical diffusivity, (2) Coulter eee | G) 
nutrient analysis, (4 ee eee 
ria, in terms of abi perp a () 
carbon, nitrogen, ocr oa Mar and protein con- 
tent of the particulate matter, (6) adenylate energy 
charge, (7) taxonomical composition and abun- 
dance of phytoplankton, mesozooplankton and 
ichthyoplankton, (8) chlorophyll content of photo- 
synthetic carbon uptake (14C) and nitrate and am- 
monium uptakes (15N) under simulated in situ con- 
ditions, and (9) digestive enzyme activity of meso- 
zooplankton. The main features are compared for 
the S (stratified station) and M (mixed station) 
areas. Although most concentrations and bio- 
masses exhibited some increase in the vicinity of 
the front, it could not be firmly ascertained wheth- 
er growth rates are higher there. Frontal effects 
and thermocline effects appear to be closely relat- 
ed. A partial budget of organic carbon is present- 
ed, which results in unbalanced phytoplankton 
ratios in S and M. Ammonium recycling proves to 
be essential to the nitrogen budget, particularly in 
S. Emphasis is put on the fhe gp enriching 
effects of the semi-diurnal and the semi-monthly 
tidal periodicities. (Miller-PTT) 
W89-11391 


SALINITY AND FLOODING LEVEL AS DE- 
TERMINANTS OF SOIL SOLUTION COMPO- 
SITION AND NUTRIENT CONTENT IN PANI- 
CUM 


HEMITO 
Louisiana State Univ., Baton Rouge. Lab. for Wet- 
land Soils and Sediments. 
T. C. Feijtel, P. A. Moore, K. McKee, and I. 
Mendelssohn. 
Plant and Soil PLSOA2, Vol. 114, No. 2, p 197- 
204, February 1989. 6 fig, 7 tab, 24 ref. 


Descriptors: *Wetlands, *Marsh plants, *Salinity, 
*Interstitial water, *Nutrients, *Flooding, Hydro- 
gen ion concentration, Marshes, Capillary conduc- 
tivity, Magnesium, Calcium, Potassium, Manga- 
nese, Copper, Regression analysis. 


A greenhouse experiment was conducted to exam- 
ine the effects of salinity and flooding level on 


WATER CYCLE—Field 2 
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interstitial solute speciation and solute uptake by 
Panicum hemitomum grown on intact marsh sub- 
strates. The experimental set-up consisted of a fac- 
torial arrangement of treatments (5 salinity levels 
at 3 ar levels) with 4 replications. Salinity 
treatments with the addition of salt (Instant Ocean) 
successfully increased interstitial water con- 
i tly different 
treatment means. Redox potentials and proton ac- 
tivities were significantly hi in the drained 
treatment, with only minor differences between the 
two treatments. There was no significant 
pH effect due to salinity, although a significant 
interaction between salinity and flooding level was 
observed. Analysis of variance suggested that elec- 
tro-chemical and interstitial! solute behavior could 
be described by salinity and flooding treatments. 
GEOCHEM calculations were performed in order 
to relate leaf concentrations to ion activities in 
interstitial soil solutions. Leaf contents of Mg, Ca, 
K, Mn, and Cu were significantly correlated with 
the activities of co g ions in the intersti- 
tial pore water. However, most of the variability in 
leaf metal content could be accounted for by treat- 
ment effects. analysis showed that the 
ion activities explained less than 25% of the varia- 
bility in leaf metal content. (Author’s abstract) 
W89-11424 


DISSOLVED ORGANIC COPPER ISOLATED 
REVERSE-PHASE 


For primary bibliographic entry see Field 5A. 
W89-11426 


EFFECT OF SALINITY ON FREE AMINO 
ACIDS IN THE PRAWN PALAEMON ELE- 
GANS (RATHKE), 

Innsbruck Univ. (Austria). Inst. fuer Zoologie. 

For primary bibliographic entry see Field 81. 
W89-11447 


STATIC EQUILIBRIUM BAYS: NEW RELA- 
TIONSHIPS. 
Englecerin _— Univ., Nedlands. Dept. of Civil 


ri R Hsu, 1 Hsu, R Silvester, and Y. Xia. 

Journal of Waterway, Port, Cosstal and Ocean 
Engineering (ASCE) JWPED4, Vol. 115, No. 3, p 
285-298, 1989. 10 fig, 2 tab, 20 ref. 


Descriptors: *Beach erosion, *Shore protection, 
rphology, *Coasts, Logarithmic 
i Crenulate-shaped bays, 

Erosion, Wave direction. 


Bays as a predominant physical feature of the 
coastlines of the world have been recognized for 

some 30 years. Shape of bays has been equated to a 
logarithmic spiral but information presented indi- 
cates it is not uniformly applicable. The following 


of the logusinadc Spiral shosld be repisced by 
rep! y 
graphs, which require arcs to be drawn from the 
upcoast headland at various angles to the wave 
crest alignment through the up-coast control point; 
(5) This new procedure its the shape to be 
ilibrium, which is indica- 

tive of bay 


stability, 
limiting curvature; So The indentation, measured 
normal to the control line, taken as a ratio to its 
length is related to wave obliquity, from which 
. (See also W89-11471) 


W89-11470 


APPLICATIONS OF HEADLAND CONTROL. 
Western Australia Univ., Nedlands. Dept. of Civil 
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Engineerin, 
Fort peimnery ‘bibliographic entry see Field 2J. 
W89-11471 


DETECTION OF PILUSLIKE STRUCTURES 
ON CLINICAL AND ENVIRONMENTAL ISO- 
LATES OF VIBRIO VULNIFICUS. 

Texas Univ. Medical School at Houston. 

For primary bibliographic entry see Field 5C. 
W89-11502 


POSSIBLE ROLE OF CARBONATE DISSOLU- 
a IN ESTUARINE PHOSPHATE DYNAM- 


a The Hague (Netherlands). Div. of 
Tidal Waters. 

V. N. de Jonge, and L. A. Villerius. 

Limnology and Oceanography LIOCAH, Vol. 34, 
No. 2, p 332-340, March 1989. 9 fig, 32 ref. 


Descriptors: *Phosphates, *Carbonates, *Estuarine 
environment, *Cycling nutrients, Adsorption, Cal- 
cite, Clays, Iron, Acidity, Dynamics, Carbon diox- 
ide, Sediment transport, Mineralization, Accumula- 
tion, The Netherlands. 


Field observations on the phosphate distribution in 
the Ems estuary (The Netherlands) show a non- 
conservative concentration gradient, with high 
summer values in the middle reaches. Experiments 
indicate the existence of two antagonistic mecha- 
nisms that can regulate the phosphorus cycle. Cal- 
cite is formed at sea and in the estuary and trans- 
ported onshore and to the upper reaches of the 
estuary like other suspended matter. During this 
transport, part of the phosphate adsorbs onto cal- 
cite. Because pH is lower in the upper reaches of 
the estuary, some of the calcite dissolves and con- 
sequently some of the phosphate desorbs. Other 
suspended matter components, such as clay miner- 
als and iron oxyhydroxide, can also adsorb phos- 
phate. The conditions in the upper reaches of the 
estuary (lower salinities and pH) are particularly 
favorable for these minerals to adsorb the phos- 
phate that is available there as a result of calcite 
dissolution. Thus, during transport upstream, part 
of the calcite-bound phosphate fraction of the sus- 
pended matter switches to adsorption sites of sus- 
pended noncalcite minerals, producing the noncon- 
servative concentration gradient in phosphate 
along the estuary. This process of phosphate re- 
lease may be simulated by high carbon dioxide 
production resulting from the biological mineral- 
ization of organic matter in the middle and upper 
reaches of the estuary. The processes of sediment 
transport and phosphate adsorption and desorption 
favor the accumulation of marine phosphates as 
well as retention of fluvial phosphates in the estu- 
ary. (Author’s abstract) 

W89-11517 


TIDALLY INDUCED ESTUARINE PHYTO- 
PLANKTON PATCHINESS. 
Charleston Coll., SC. Grice Marine Biological 


Lab. 

P. Dustan, and J. L. Pinckney. 

Limnology and Oceanography LIOCAH, Vol. 34, 
No. 2, p 410-419, March 1989. 12 fig, 1 tab, 25 ref. 


Descriptors: *Estuarine environment, *Phyto- 
plankton, *Ecological distribution, *Tidal effects, 
Chlorophyll a, Tidal currents, Tidal amplitude, 
Coastal waters, Harbors. 


The patchiness of phytoplankton in Charleston 
Harbor, as measured by the distribution of chloro- 
phyll a, is coupled to the periodicity of the tidal 
cycle. Phytoplankton aggregations occur at frontal 
zones that form on the flood when river and tidal 
flow are in opposition. The magnitude and varia- 
bility of the chlorophyll distribution decrease 
during the ebb, and phytoplankton patches do not 
form at frontal zones. Tidal current velocities and 
not tidal heights appear to be the important eco- 
logical variables. This tidally driven periodic ag- 
gregation of phytoplankton represents an interac- 
tion between physical forcing functions and bio- 
logical activity that may focus and locally intensify 
the trophodynamics of the pelagic component of 
the Charleston Harbor estuary. Tidally induced 


aggregation and subsequent offshore transport on 
the ebb may, in part, provide the mechanism that 
links the scale lengths of estuarine and coastal 
phytoplankton variability. (Author’s abstract) 
'W89-11522 


NITROGEN EXCHANGE BETWEEN A POR- 
TION OF VEGETATED SALT MARSH AND 
THE ADJOINING CREEK. 

South Carolina Univ., Columbia. Belle W. Baruch 
Inst. for Marine Biology and Coastal Research. 
G. J. Whiting, H. N. McKellar, J. D. Spurrier, and 
T. G. Wolaver. 

Limnology and Oceanography LIOCAH, Vol. 34, 
No. 2, p 463-473, March 1989. 9 fig, 4 tab, 31 ref. 
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Net exchange of nitrogen between a portion of 
vegetated salt marsh (dominated by Spartina alter- 
niflora) and the adjacent tidal creek was measured. 
During tidal inundation, the marsh imported am- 
monium, nitrate + nitrite, and particulate nitrogen 
and exported dissolved organic nitrogen over an 
annual cycle. The low marsh (characterized by the 
tall form of S. alterniflora) had higher uptake and 
release rates compared to high marsh areas domi- 
nated by shorter forms of S. alterniflora. When 
creek-water levels were below the marsh surface 
during the late ebb and early flood, residual water 
on the marsh surface drained into the tidal creek 
and exported substantial amounts of particulate and 
dissolved organic nitrogen but relatively small 
amounts of dissolved inorganic nitrogen. Rainfall 
during exposure of the marsh surface increased 
particulate nitrogen export to the tidal creek 40- 
fold. With respect to tidal exchange via inundation 
and drainage, the vegetated marsh exported about 
4.5 g N/sq m/yr, largely as dissolved organic 
nitrogen. Results suggest that the seasonal pattern 
of inorganic nitrogen import is more dependent on 
the concentration of nutrients in water flooding the 
marsh than on the seasonal demand of primary 
producers in the marsh. (Author’s abstract) 
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NITROGEN AND CARBON DYNAMICS IN C3 
AND C4 ESTUARINE MARSH PLANTS 
GROWN UNDER ELEVATED CO2 IN SITU. 
Smithsonian Environmental Research Center, 
Edgewater, MD. 

P. S. Curtis, B. G. Drake, and D. F. Whigham. 
Oecologia OECOBX, Vol. 78, No. 3, p 297-301, 
March 1989. 4 fig, 2 tab, 36 ref. 
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Carbon dioxide concentrations were elevated in 
three estuarine communities for an entire growing 
season. Open top chambers were used to raise CO2 
concentrations ca. 336 ppm above ambient in mon- 
ospecific communities of Scirpus olneyi (C sub 3) 
and Spartina patens (C sub 4), and a mixed commu- 
nity of S. olneyi, S. patens, and Distichlis spicata 
(C sub 4). Nitrogen and carbon concentration (% 
wt) of aboveground tissue was followed through- 
out growth and senescence. Green shoot %N was 
reduced and %C was unchanged under elevated 
CO2 in S. olneyi. This resulted in a 20-40% in- 
crease in tissue C/N ratio. There was no effect of 
CO2 on either C sub 4 species. Maximum above- 
ground N (g/sq m) was unchanged in S. olneyi, 
indicating that increased productivity under elevat- 
ed CO2 was dependent on reallocation of stored N. 
There was no change in the N recovery efficiency 
of S. olneyi in pure stand and a decrease in the 
mixed community. Litter C/N ratio was not affect- 
ed by elevated CO2, suggesting that decomposition 
and N mineralization rates will also remain un- 
changed. Continued growth responses to elevated 
CO2 could, however, be limited by the ability of S. 
olneyi to increase the total aboveground N pool. 
(Author’s abstract) 
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The respective effects of macrofauna excretion and 
turbulence on the NH4(+) and NO3(-) fluxes oc- 
curring at the water-sediment interface of an 
oyster-bed were studied, using marine microcosms 
in which this interface was reconstituted. Experi- 
ments were performed in winter and summer con- 
ditions. In the presence of macrofauna (Carcinus 
maenas or Crassostrea gigas), the NH4(+) content 
of the water column and of pore-water markedly 
increased. NH4(+) fluxes at the water-sediment 
interface were 1 and 2 orders of magnitude greater 
than in the absence of macrofauna, in winter and 
summer, respectively. A turbulence simulation in 
the water column leads simultaneously to a marked 
increase of the water column NH4(+) content and 
a decrease of the pore-water NH4(+) content. 
According to the duration of the experimental 
turbulence, these nutrient exchanges likely resulted 
from a physical process (sediment resuspension) 
rather than biological processes. In contrast to 
NH4(+), NO3(-) content of pore-water and water 
column was not significantly modified by either 
turbulence or macrofauna. Ammonia excretion rate 
of crab and oyster was to a varied extent influ- 
enced by turbulence according to the season and 
the species considered. (Author’s abstract) 
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PHYTOPLANKTON POPULATION DENSITY 
AND VOLUME AS INDICATORS OF EU- 
TROPHICATION IN THE EASTERN PART OF 
THE ADRIATIC SEA. 

Biological Inst., Dubrovnik (Yugoslavia). 
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Hydrobiologia HYDRB8, Vol. 174, No. 2, p 117- 
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Population density and volume biomass of micro- 
plankton, nanoplankton and total phytoplankton 
were analyzed at 14 stations along the eastern part 
of the Adriatic Sea. At each station, five param- 
eters of phytoplankton quantity were analyzed: (1) 
microplankton population density; (2) microplank- 
ton volume; (3) nanoplankton population density; 
(4) nanoplankton volume; and (5) total phytoplank- 
ton volume. The minimum, maximum and most 
frequent phytoplankton quantities are proposed as 
characteristic and indicative values of ecosystem 
trophic level and its metabolism. Based upon fre- 
quency distribution, four categories of ecosystems 
were established in the investigated area. Criteria 
for ecosystem categorization and biological evalua- 
tion of eutrophication are proposed; stations with 
lower trophic level and very small, small, or mod- 
erate phytoplankton quantity may be included in 
categories I, II and III. Category IV includes 
urban sewage waters influenced ecosystems or 
those being naturally well eutrophicated, where 
highest possible phytoplankton quantity, including 
red tides, are most likely to occur. In more eutro- 
phicated waters, minimum, most frequent and max- 
imum quantity values are increased, i.e., moved 
toward the right side of tabular presentation of 
quantity distribution. However, most frequent 





values of nanoplankton cell density and volume are 
similar in categories II, III and IV, ranging from 
1,000,000 to 3,100,000 cells/1 and 56,000,000 to 
180,000,000 cu microns/1, respectively. These cate- 
man differ more from each other due to relative 
Fan gene of nanoplankton quantity being higher 
characteristic limit values, as well as maxi- 
ped cell density and volume values. Phytoplank- 
ton quantity being expressed by means of phyto- 
plankton counts has significant shortcomings due 
to interspecific and intraspecific variations in cell 
size. In contrast, the combination of cell counts 
with volume measurements provides information 
not only on the composition and abundance, but 
also on phytoplankton biomass during standing 
crop studies. (Friedmann-PTT) 
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ECOLOGICAL ZONATION OF THE HYPER- 
HALINE ESTUARY OF THE CASAMANCE 
RIVER (SENEGAL): FORAMINIFERA, ZOO- 
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Due to a ro ag drought afflicting the Sahel, 
the Casamance River has been transformed into a 
hyperhaline estuary, with salinities up to 170 ppt at 
a distance of 210 km from the sea. Foraminifera 
and zooplankton populations both show a marked 
decrease in the number of species in increasingly 
confined water, the distribution of species being 
closely related to the evolution of abiotic variables. 
A three-pronged study allowed identification of six 
zones, upwards from the sea. The uppermost ones 
are characterized by drastic conditions that consid- 
erably reduce the number of species. Therefore, 
the oye of Foraminifera, zooplankton and 
even fish become oligo or mono specific. The 
Casamance River appears to fit quite well into the 
general rules concerning hyperhaline environ- 
ments. However, it shows some peculiar features: 
the large dimensions of the hyperhaline estuary 
(over 230 km long and over 5 km wide in the 
lower course); peak salinities among the highest 
known for a permanently open estuary (up to 170 
ppt); and water remaining trapped inside the river 
for several years. (Author’s abstract) 
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SPATIAL AND TEMPORAL TRENDS OF 
DIATOM FLUX IN BRITISH COLUMBIAN 
FJORDS. 

a Geological Observatory, Pali- 


Journal of Plankton Research JPLRD9, Vol. 11, 
No. 3, p 503-520, May 1989. 9 fig, 21 ref. NSF 
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The monthly flux of diatom taxa at four sites in 
two fjords of British Columbia, Canada, was deter- 
mined over a 3-yr period by particle interceptor 
traps. Saanich Inlet is a small basin with little 
horizontal density gradient while Jervis Inlet expe- 
riences seasonal runoff and strong vertical stratifi- 
cation. The basic pattern of seasonal succession is 
the same in both nage but the timing and volume 
of production differ. Production is spread over a 
longer part of the year in Saanich Inlet, resulting in 
a more diverse assemblage, while in Jervis Inlet 
there is a single production maximum in May, 
dominated by Skeletonema costatum. Most taxa 
occur simultaneously at all sites, but many show a 


preference for one fjord, or one area within a 
fjord. Several species of Chaetoceros recur consist- 
ently in inner Saanich Inlet each fall, suggesting re- 
seeding by benthic spores. In contrast, Rhizoso- 
lenia setigera is more common in the outer reaches 
of both fjords, and is probably introduced from 
outside. In Saanich Inlet, interannual variability is 
relatively low, except for the fall season, which 
may differ from year to year in both volume and 
taxonomic composition. Jervis Inlet is both spatial- 
ly and temporally more variable: spring production 
may differ from year to year by an order of 
magnitude. In this fjord, the degree of stratifica- 
tion, controlled by freshwater influx, — to 
determine the timing and composition of the phy- 
toplankton assemblage. Large volumes of runoff 
may suppress the spring bloom, and prolonged 
stratification through the summer produces an un- 
usual assemblage that may be light limited. El Nino 
of 1986-1987 had an opposite effect in the _ 
fjords. In Saanich Inlet, the unusual degree 
sunshine during fall resulted in the largest ral ot 
the entire interval. Unusually warm air tempera- 
tures prevented the build-up of winter snow 
around Jervis Inlet. As a result, the normal late- 
spring stabilization of the water column from 
snowmelt did not occur, and the spring bloom was 
eliminated. (Author’s abstract) 
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A simple model is developed to deal with external 
interactions during uptake of two inorganic nitro- 
gen sources supplied simultaneously to microalgae. 
The model is based on classical competitive 
enzyme inhibition kinetics and involves three vari- 
ables: the external concentrations of the two nitro- 
gen compounds and an index of algal biomass. To 
test the model, examples taken from the literature 
had to meet the following criteria: (1) there are 
only two N sources available for each uptake; (2) 
there are no transformations of one source into 
another (nitrification, denitrification, etc.); (3) 
batch mode perturbation only, i.e. net changes = 
gross changes in nutrients; (4) time series of con- 
centrations of N compounds and biomass index, or, 
for short-term experiments, data on both uptake 
rates and initial concentrations of N compounds. 
The applicability of such a simple model to exam- 
ples taken in the literature indicates that complex 
phenomena such as feedback inhibition may not 
always need to be taken into account and that 
uptake is sometimes regulated solely by the three 
above variables. The model can be considered as a 
useful compromise between data acquisition effort 
and resulting predictive power, because it uses 
only environmental variables such as biomass or 
nutrients that are easily measured. The model was 
very useful in situations where the dependent vari- 
able correlated with no single environmental fac- 
tors, but only with a combination of these. Such 
was the case for nitrate uptake by Gonyaulax 
polyedra. The model can explain not only the 
apparent inhibition of nitrate uptake by ammonium 
in many cases, but also the ‘inhibition’ of ammoni- 
um uptake by nitrate, a phenomenon for which no 
physiological explanation has so far been offered. 
(Friedmann- 
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Bacterial biomass (BB, acridine orange) and bacte- 
rial secondary production (BSP, (3H)thymidine in- 
cubations) were measured for the first time in 
Concepcion Bay, Chile (37 degrees, 35 minutes S, 
73 degrees, 1 min. W). In this highly productive 


the literature. BB ranged from 1,800,000 to 
22,500,000 cells/ml (the latter value observed near 
an industrial effluent), BSP from 270,000 to 
2,500,000 cells/day and hi hic turnover 
tates between 0.15 and 1.0 doublings/day. (Fried- 
mann-PTT) 
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The responses of three halophytes to an incremen- 
tal increase in soil-water salinity have been studied 
under greenhouse conditions. Biomass accumula- 
tion of both the roots and shoots of each species 
decreased markedly as osmotic stress increased. 
Differences in salt sensitivity accounted for the 
species natural separation along a salinity gradient 
identified from the low marsh to the high marsh. 
The three species utilized different strategies to 
metabolically lower their internal osmotic potential 
during salt stress. Puccinellia phryganodes reduced 
cell water content and accumulated high concen- 
trations of proline. Carex paleacea exhibited no 
adjustment in water retention, but accumulated 
high concentrations of glycine betaine and a small 
amount of proline. The most salt-sensitive species, 
Scirpus americanus, reduced cell water content 
while it accumulated high concentrations of gly- 
cine betaine. The reliance on proline as an osmore- 
gulant in P. phryganodes is suggested to be an 
adaptation to its highly fluctuating salinity regime. 
There is no definitive evidence that suggests sts that 
any of the species accumulate carbohydrates in 
response to saline stress. The loss of reducing 
sugars in C. and S. americanus grown 
under moderately saline conditions (i.e., 5 and 10 
ppt) may be attributed to a significant reduction in 
the photosynthetic capacity of the species. The 
subsequent increase in carbohydrates at higher sa- 
linities may have been due to their accumulation 
during severe osmotic stress. (Author’s abstract) 
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Ecological surveys on brackish tidal flats were 
carried out at the Sinoeri, Namyang, and Ogryu- 
deung sandbars in the Nagdong River estuary, 
Korea, in September to October 1987. At the Sin- 
oeri tidal flat with its large tidal range, a conspicu- 
ous zonation of macrobenthic animals related to 
water content, total carbon, total nitrogen, and 
redox potential of the sediments was observed 
along the slope from creek bottom to mound top. 
On the other hand, at the Ogryudeung tidal flat 
having a small tidal range, the noticeable zonation 
of macrobenthic animals was reflected in the pres- 
ence of emergent plants such as Phragmites austra- 
lis and Scirpus maritimus. The density, height, 
biomass, and nitrogen, phosphorus, calcium, and 
magnesium contents of Phragmites australis and 
Scirpus maritimus were estimated in the lower 
reaches of the Nagdong River. The above-ground 
biomass of the reed marsh ranged from 730 to 2100 
grams per square meter and those of the Scirpus 
marsh from 117 to 205 grams per square meter. 
From the areal extent of reed marsh, the above- 
ground reed biomass, and nutrient contents of 
above-ground parts of reed, it can be estimated 
that 59,456 kilograms of nitrogen and 5274 kilo- 
grams of phosphorus are removed per year from 
the Nagdong River estuary if the above-ground 
parts of the reed are harvested. Thus the luxuriant 
reed community in the Nagdong River estuary will 
help to reduce the accelerated eutrophication of 
the estuary if adequate harvesting can be done. 
(Author’s abstract) 
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A study was made to investigate the biomass and 
species composition of benthic diatoms at the 
Ogryudeung sandbar, one of four sandbars at the 
lower part of the Nagdong River estuary. Diatoms 
on or in superficial sediment were collected along 
a transect line with various topographical features 
on the intertidal mudflat on 4 October 1987. Phys- 


icochemical conditions of the superficial sediment 
were examined at the same time. Organic matter 
showed distribution patterns according to the rela- 
tive height of the sampling sites; overall physico- 
chemical factors of the samples were closely relat- 
ed to topographic features and sediment texture. 
Total chlorophyll a and pheopigment were both 
higher in silt-clay rich sediments, suggesting that 
the muddy habitat may be more stable than the 
sandy habitat; sediment and diatoms in the lower 
sampling sites may be washed out by tidal currents. 
The diatoms from eight sediment samples were 
separated into 92 taxa. Nine species had over 2.5% 
relative abundance, and accounted for 62% of 
sampled diatoms. Diatom assemblages were divid- 
ed into epipelic and epipsammic associations. The 
algal standing crops at eight sampling sites showed 
a definite variation along with topographical fea- 
tures and sediment texture. (Author’s abstract) 
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FORMATION PROCESSES OF LACUSTRINE 
DELTA--AN EXAMPLE FROM ECHI RIVER 
DELTA, LAKE BIWA--1. RECENT SEDIMEN- 
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Changes in the phosphorus components of the 
particulate matter in seawater were studied in the 
eutrophic waters of Mikawa Bay, Japan, during 
summer 1981. The particulate phosphorus content 
displayed remarkable changes associated with phy- 
toplankton blooms caused by wind-induced or up- 
welling-associated nutrient enrichment from the 
bottom water layers. Nanoplankton < 10 microns 
accounted for much of the particulate phosphorus 
(70 to 79 percent in June and July, and 44 to 78 
percent in August and September); the contribu- 
tion of large-sized phytoplankton > 25 microns 
varied from 9 to 49 percent, the peak values being 
attained under red-tide conditions. The capacity 
for phosphorus storage in cells was low in nano- 
plankton cells, high in large phytoplankton species. 
Differences in rates of phosphorus storage and 
growth between nanoplankton and large phyto- 
plankton accounted for fluctuations in particulate 
phosphorus that were closely associated with fluc- 
tuations in phytoplankton blooms in Mikawa Bay. 
(Author’s abstract) 
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The abundance and distribution of Southampton 
water ichthyoplankton was determined in relation 
to water column oxygen levels set up during 
bloom conditions of Mesodinium rubrum. A zoo- 
plankton sampling program was conducted at sites 
throughout the estuary during the M. rubrum 
bloom. Oxygen saturation values were recorded at 
15-s intervals, from which a ‘mean oxygen level’ 
for each tow was determined. Tows, taken at all 
stages of the tide, were typically of 3-5 min dura- 
tion with the volume of water filtered varying 
from 14 to 43 cu m. Bottle samples were also taken 
at 1-m depth intervals to assess the vertical distri- 
bution of M. rubrum abundance immediately fol- 
lowing each net tow. The ichthyoplankton was 
dominated by the family Gobiidae, and most speci- 
mens were sand gobies, Pomatoschistus minutus. 
No statistically significant pattern was between 
abundance of gobies at each depth interval sam- 
pled and oxygen levels. The study results suggest 
that there is no consistent active avoidance by 
larval and postlarval gobies of the widely varying 
oxygen levels between sub-oxic and supersaturated 
waters, although maximum abundance was higher 
at sub-oxic levels. (Friedmann-PTT) 
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CYCLIC ORGANOCHLORIDES IN PLANK- 
TON FROM THE NORTH SEA IN SPRING. 
Hamburg Univ. (Germany, F.R.). Inst. fuer Bio- 
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DETACHED CHLOROPHYTES AS NURSERY 
AREAS FOR FISH IN SULAIBIKHAT BAY, 
KUWAIT. 

Kuwait Univ., Safat. Dept. of Zoology. 

For primary bibliographic entry see Field 81. 
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DIAGENESIS OF ORGANIC MATTER IN 

GEORGIA SALT MARSHES. 

Carnegie Institution of Washington, DC. Geo- 

physical Lab. 

foe L. Fogel, E. K. Sprague, A. P. Gize, and R. W. 
rey. 

Estuarine, Coastal and Shelf Science ECSSD3, 

Vol. 28, No. 2, p 211-230, February 1989. 9 fig, 2 

tab, 47 ref. 


Descriptors: *Wetlands, *Salt marshes, *Georgia, 
*Diagenesis, *Organic matter, *Sediments, Bacte- 
ria, Plankton, Spartina, Suspended solids, Humic 
acids. 


Organic matter preserved in sediments of Georgia 
salt marshes derived from Spartina alterniflora and 
planktonic and bacterial substances. Sources and 
diagenesis of sedimentary organic material were 
studied by means of stable C and N isotopes and 
gas chromatography of pyrolysates from plants, 
suspended sediments, and a series of muds (modern 
to 1400 years old) from St. Catherines Island, 
Georgia. Suspended particulate matter (> 20 
micom) has isotopic compositions (deltal3C = -18 
to -22), which are composed of an average 34-42% 
plankton carbon and 58-65% higher plant detritus, 
as determined by isotopic mass balance of the 
system. The delta 13C of bulk sediments and humic 
acids (delta 13C = -18 to -19) extracted from them 
remain relatively constant over time. The delta 
13C of acid hydrolyses, however, changed from - 
15 ppm in surface marsh sediment to a delta 13C of 
-19 from sediment sampled at a depth of 125 cm. 
Higher plant normal hydrocarbons are present in 





muds and in particulate matter from the water 
* column, and delta 13C in lipids and gas chromatog- 
raphy of pyrolysates of samples reflect this addi- 
tion. With increasing age, delta 15 of total sedi- 
ments and acid hydrolysates increases, and the 
ratio of odd-to-even hydrocarbons in the phyroly- 
sates decreases. Initially, low density in sediments 
consists primarily of plant fragments. With time, 
this material is decayed and diluted by microbial 
material, changes that are reflected by more delta 
13C of -15 to -17.5, as compared to delta 13C of -12 
for modern Spartina and the addition of n-alkanes 
in the range of C13-19. The isotopic heterogeneity 
in surface sediments with carbon as an example, 
ranged from a delta 13C of -15 (plant fragments) to 
-22 (sediment following lipid, humic acid, and 
plant fragment extraction). Nowhere was the C 
isotopic composition of total Spartina expressed 
even though microscopic plant pieces, lignocellu- 
lose pyrolysis fragments, and n-alkanes from C22- 
27 were detected in suspended particulate matter, 
total sediments, and humic acids. (Author’s ab- 


stract) 
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PUGET SOUND: THE CHALLENGE OF IM- 
PLEMENTING AN ESTUARY PROTECTION 


PLAN. 
gg Sound Water Quality Authority, Seattle, 
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METHOD FOR WETLAND FUNCTIONAL AS- 
SESSMENT. VOLUME II: FHWA ASSESS- 
MENT METHOD, 

Center for Natural Areas, South Gardiner, ME. 
For primary bibliographic entry see Field 2H. 
W89-11887 
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W89-11899 
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STUDY, VIRGINIA: NUMERICAL MODEL IN- 
VESTIGATION.. 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Hydraulics Lab. 
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LONG-TERM SAND CAP STABILITY: NEW 
YORK DREDGED MATERIAL DISPOSAL 
SITE. 

Science Applications, Inc., Newport, RI. 


For primary bibliographic. entry see Field 5E. 
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FJORD SEDIMENTATION IN 
BRITISH COLUMBIA. 

McMaster Univ., Hamilton (Ontario). Dept. of Ge- 
ography. ss ; 

For primary bibliographic entry see Field 2J. 
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QUATERNARY STRATIGRAPHY OF REPRE- 
SENTATIVE MAINE ESTU. INITIAL 
EXAMINATION BY HIGH-RESOLUTION 
SEISMIC REFLECTION PROFILING. 

Maine Univ. at Orono. Dept. of Geological Sci- 
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For primary bibliographic entry see Field 2J. 
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3A. Saline Water Conversion 


STUDIES ON DIISOCYANATE-MODIFIED 
CELLULOSE ACETATE MEMBRANES, 
je ant Taiwan Univ., Taipei. Dept. of Chemical 


a Hsie B.Y. Lin, and W. Y. Chiu. 
Desalization DSLNAH, Vol. 71, No. 2, p 97-105, 
February 1989. 10 fig, 1 tab, 8 ref. National Sci- 
ence Council, Taiwan, grant NSC75-0405-E002-02. 


Descriptors: *Limnology, *Cellulose acetate mem- 
branes, *Reverse osmosis, *Membrane processes, 
*Desalination, Infrared spectroscopy, Salt rejec- 
tion, Strength. 


This paper describes the reaction of the highly 
reactive -NCO group as present in diisocyanate 
with the basic -OH group as present in cellulose 
acetate in a mixture of dichloromethane and t-butyl 
alcohol, thereby producing minimally crosslinked 
cellulose acetate bearing urethane groups and con- 
sequently yielding membranes by using the Kesting 
dry method. The urethane group was verified 
through infrared spectroscopy, a reverse-osmosis 
testing system was used to study the 
characteristics of the membrane, and its tensile 
strength was also tested. The structure of the mem- 
brane pores is described. The results indicated that 
significant improvements were observed with re- 
spect to the salt rejection of the modified cellulose 
acetate membrane as well as to its tensile strength. 
However, these improvements were accompanied 
by a slight decrease in the water flux. (Author’s 
abstract 
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COST-EFFECTIVENESS OF SOLAR WATER 
PRODUCTION. 

Kuwait Inst. for Scientific —~ ey Safat. 

oe ee oe re A. Al- 
Homoud, and G. P. Maheshw 

Desalination DSLNAH, Vol. OL No. 2, p 165-175, 
February 1989. 4 fig, 4 tab, 5 ref. 


Descriptors: *Water treatment, *Limnology, *De- 
salination, *Solar energy, *Cost analysis, Reverse 
osmosis, Multi-stage flash technique, Costs, Elec- 
tric power costs, Solar distillation, Operating costs, 
Energy sources, Water treatment facilities, Solar 
ponds, Construction costs, Thermal energy, 
Energy costs. 


Cost analysis of water production using conven- 
tional and solar energy were made for the multi- 
stage flash (MSF) and reverse osmosis (RO) desali- 
nation techniques. Water production using conven- 
tional or commercial sources of energy is 26% less 
expensive with the RO system compared to the 
MSF system. The major difference is attributed to 
the cost of energy since the balance of system cost 
is nearly equal for both systems. At this time none 
of the solar-based technologies can compete with 
either of the desalination systems operating with 
conventional energy sources. A partially solar- 
powered MSF system ae ae from solar 
pond and using commercial el ity) produces 
water at a a of 0.51 KD/cu m, merge 4 is the 
lowest cost for all solar energy-based technologies. 
This cost is on a par with the cost of water 
production for the commercial MSF system. Fur- 
ther reduction in the construction cost of the solar 
pond or increase in its energy extraction efficiency 
will make water production cheaper. An attempt 
was made to predict the conditions of economic 
viability for water production. The variations con- 
sidered are an increase in the fuel prices, the con- 
struction cost and energy collection efficiency of 
the solar pond and a reduction in the cost of 
photovoltaic systems. The construction cost and 
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ES ae ere senne eae 

cost efficiency factor (C). This value for the 
present analysis is 75, given by C=(construction 
cost of 15 KD/sq m)/(pond efficiency of 0.2). A 
decrease in C due to either a reduction in construc- 
tion cost or an improvement in the pond efficiency, 
will help to make a solar pond coupled system 
closer to a conventional system from the cost- 
effectiveness point of view. (Sand-PTT) 
W89-11203 


ECONOMIC ASPECTS OF LOW-TEMPERA- 
TURE MULTI-EFFECT DESALINATION 


PLANTS. 
Patras Univ. (Greece). Dept. of Mechanical Engi- 
neerin, 


ig. 

Y. G. Caouris, E. T. Kantsos, and N. G. Zagouras. 
Desalination DSLNAH, Vol. 71, No. 2, p 177-201, 
February 1989. 8 fig, 2 tab, 9 ref. Append. 
Descriptors: *Limnology, *Desalination 
*Economic aspects, Cost analysis, Model = 


The technical parameters of multi-effect low-tem- 
distillation plants are determined and the 
production cost of every input is calculated sepa- 
rately for the successive levels of production under 


results lead to the development of the Tespective 
production map diagrams. Observation of the iso- 
cost and iso-product —_ in these diagrams 
allows the determination of the optimal number of 
effects for each combination of production level 
and annual operation load. The sensitivity of the 
optimal number of effects relatively to the price 
system is also examined. The average total cost is 
formulated as a function of the size of the plant 
under full load ion. The cost is also formu- 
lated as a function of the annual operation load for 
each plant size. The work is relevant to the design 
of desalanation plants on Greek islands and other 
arid zones of littoral countryside. (Author’s 
abstract) 
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PY AND ENTROPY DURING THE CALCULA- 
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BRUSHLAND MANAGEMENT FOR _IN- 
CREASED WATER YIELD IN TEXAS. 

Texas A and M Univ., College Station. Dept. of 
Agricultural Economics. 

R. C. Griffin, and B. A. McCarl. 

Water Resources Bulletin WARBAQ, Vol. 25, No. 
1, p 175-186, February 1989. 1 fig, 4 tab, 42 ref. 


Descriptors: *Water yield improvement, *Water 
scarcity, *Texas, *Brush management, *Range 
management, *Water policy, Economic aspects. 


Policies to encourage brush management are under 
consideration as a means to address the water 
scarcity issue in Texas. Additional water can be 
generated by treating some of the 100-million-plus 
acres of brush-infested rangelands in Texas primar- 
ily by replacing brush with grasses. Evidence of 
water yield benefits are, however, tentative. Eco- 
nomic investigations based on available data show 
the potential desirability of brush management but 
also show benefits to be critically dependent on 
added water yield, value, and cost-sharing policy. 
Wildlife, water rights, and environmental issues are 
also important considerations. The lack of research 
information on likely impacts makes it difficult to 
choose among alternative policies for encouraging 
brush management. More research on this potential 
opportunity is needed. (Author’s abstract) 
W89-11174 
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DIAGNOSIS OF SEVENTY MUNICIPAL 
WATER SUPPLY BOREHOLES IN LIMA, 
PERU. 

Binnie and Partners, Redhill (England). 

S. Puri, J. L. Petrie, and C. V. Flores. 

Journal of Hydrology JHYDA7, Vol. 106, No. 3/ 
4, p 287-309, April 20 1989. 12 fig, 5 tab, 16 ref. 


Descriptors: *Water yield improvement, *Munici- 
pal water, *Peru, *Boreholes, *Water table de- 
cline, *Groundwater management, *Rehabilitation, 
Water demand, Water supply, Aquifers, Aquifer 
management, Water table, Water level fluctuations, 
Geohydrology, Pumping tests, Well data, Well 
screens, Well yield, Borehole geophysics. 


Borehole diagnoses were carried out in the wake 
of declining yields and falling water table in the 
Lima aquifer. The objective was to evaluate, from 
a representative sample, the rehabilitation that 
would be required to restore yields and supply 
increasing demands. Rehabilitation methods are 
well described in the literature; however, the selec- 
tion and evaluation of techniques, appropriate in a 
given hydrogeological context, are not well 
known. The current status of the Lima aquifer and 
the investigations performed in selecting appropri- 
ate rehabilitation were based on comprehensive 
diagnosis in 70 boreholes. Seven items of field tests 
were carried out on each borehole, including 
pumping tests, downhole closed-circuit TV 
(CCTV) survey, detailed hydrochemical analyses 
of hydrogeological and electrical-mechanical data. 
Overdevelopment of the aquifer has resulted in 
static water level decline which in turn has had 
serious consequences in reducing the amount of 
hydraulically active screens. Screens originally 
below the pumping water level are now above the 
present-day static level. Ongoing rehabilitation, 
formulated to sustain future supplies, and aimed at 
reducing well losses, increasing the length of water 
column in the borehole, and improving the operat- 
ing efficiency of pumps was the main recommen- 
dation. Four categories of rehabilitation were con- 
sidered appropriate to the diagnosed boreholes: 
basic renovation and maintenance; redevelopment 
by physical and chemical means; major repairs of 
existing pumps, pipework and screens; and major 
works, including borehole deepening by 50 m, 
installation of new well screens to exploit lower 
aquifers and new pumps. Yield improvement by 56 
percent and increase of the useful life of boreholes 
by 10 years has been projected from the diagnosis. 
The program of rehabilitation is to be implement- 
ed. (Author’s abstract) 
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WINTER CLOUD SEEDING POTENTIAL ON 
THE MOGOLLON RIM. 

Bureau of Reclamation, Denver, CO. Div. of Re- 
search and Lab. Services. 

A. B. Super, E. W. Holroyd, and J. T. McPartland. 
Available from the National Technical Information 
Service, Springfield, VA 22161. Final Report No. 
R-89-02, January 1989. 173p, 34 fig, 16 tab, 36 ref, 
append. Bureau of Reclamation Contract IGA-88- 
6189-000-0051. 


Descriptors: *Cloud seeding, *Artificial precipita- 
tion, *Weather modification, *Arizona, Mogollon 
Rim, Cloud liquid water, Cloud physics, Snow, 
Precipitation, Orography, Nucleation. 


Natural cloud and precipitation processes were 
investigated on the Mogollon Rim of Arizona 
during mid-January to mid-March of 1987 and 
1988. The primary goal was to evaluate the cloud 
seeding potential of winter storms prior to attempt- 
ing any seeding. It was crucial to monitor the 
availability of supercooled CLW (cloud liquid 
water) required for precipitation development, and 
this was accomplished with a ground-based micro- 
wave radiometer and instrumented aircraft. Other 
measurements of importance included cloud depth 
and structure, atmospheric stability, winds, cloud 
ice particles and water droplets, and surface pre- 
cipitation. The field measurements were put in the 
context of large-scale weather patterns using stand- 
ard weather maps and satellite photographs. A 
secondary goal involved evaluation of ground- 
based seeding simulated by transport and diffusion 
experiments using a tracer gas. Several important 


findings emerged from the various analyses of the 
data. Cloud liquid water was available during por- 
tions of most storm episodes. The flux of liquid 
water passing over the crestline during a 4-month 
winter was estimated at 30% to 100% of the mean 
annual runoff from the study areas. Thus, the raw 
material required for successful cloud seeding was 
available in reasonable abundance. The majority of 
the total CLW flux for each season was produced 
during a few large storms that were efficient in 
producing snowfall during portions of their life- 
times but quite inefficient during other periods. 
The total flux for both seasons was approximately 
equally divided between 326 hrs with vertically 
integrated CLW amounts < 0.20 mm and 59 hours 
with amounts between 0.20 and 0.65 mm. The 
amount of CLW produced by local storms or 
isolated clouds was limited. The transport and 
diffusion studies revealed that plumes of ground- 
based seeding material could usually fill most of 
the lowest kilometer of cloudy air passing over the 
crest during periods with stratiform clouds. How- 
ever, this zone was often too warm for significant 
ice nucleation with conventional types of silver 
iodide and generators. Aircraft seeding would 
likely be required for a large fraction of the Arizo- 
na storm clouds. (Author’s abstract) 
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Australian Inst. of Marine Sciences, Townsville. 
For primary bibliographic entry see Field 21. 
W89-11199 


COMPATIBLE ORGANIC SOLUTES AND 
SALT TOLERANCE IN SEEDLINGS OF 
THREE ANNUAL MEDICAGO SPECIES (SO- 
LUTES ORGANIQUES COMPATIBLES ET 
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Universite des Sciences et de la Technologie 
Houari Boumediene, Algiers (Algeria). Inst. de 
Biologie. 

A. Refoufi, and F. Larher. 

Comptes Rendus de l’Academie des Sciences 
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No. 12, p 329-335, March 1989. 3 fig, 18 ref. 
English summary. 


Descriptors: *Salt tolerance, *Organic compounds, 
*Salinity, *Seedlings, Stress, Biomass, Solutes, 
Sodium, Potassium, Salts. 


Salt treatments at concentrations ranging from 0 to 
300 millimoles were applied for 48 or 96 hr to 
seedlings of Medicago scutellata, M. truncatula 
and M. polymorpha and biomass production, 
sodium, potassium, free proline and total methylat- 
ed onium compounds (MOC) contents were deter- 
mined. The MOCs choline, stachydrine and trigon- 
elline were found to be accumulated in dry seeds 
of all three species at levels between 50 and 100 
micromoles/g. Salt tolerance of seedlings was 
much higher in M. scutellata. This was attributed 
to a lower level of sodium accumulation and to the 
ability of the Medicago species to maintain a high 
internal potassium level. The total MOC contents 
were not modified in response to salt shocks while 
those for free proline were drastically enhanced. 
The most tolerant species M. scutellata also exhib- 
ited the highest potential for proline accumulation. 
In annual Medicago species, the internal K(+)/ 
Na(+) ratio and the magnitude of the proline 


66 


response might be relevant traits for screenin 
seedlings for salt shock tolerance. (Geiger-PTT) 
W89-11398 


REARING OF GRASS CARP LARVAE (CTENO- 
PHARYNGODON IDELLA VAL.) IN PONDS 
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REARING OF GRASS CARP LARVAE (CTENO- 
PHARYNGODON IDELLA VAL.) IN PONDS 
RECEIVING HEATED EFFLUENTS: II. PHY- 
SICO-CHEMICAL CONDITIONS (PODCHOW 
WYLEGU AMURA BIALEGO (CTENOPHAR- 
YNGODON IDELLA VAL.) W STAWACH ZASI- 
LANYCH WODA PODGRZANA: II. WARUNKI 
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For primary bibliographic entry see Field 8I. 
W89-11498 


Srodladowego, 


Olsztyn- 


REARING OF GRASS CARP LARVAE (CTENO- 
PHARYNGODON IDELLA VAL.) IN PONDS 
RECEIVING HEATED EFFLUENTS: III. FOOD 
CONDITIONS (PODCHOW WYLEGU AMURA 
BIALEGO (CTENOPHARYNGODON IDELLA 
VAL.) W STAWACH ZASILANYCH WODA 
PODGRZANA: III. WARUNKI POKARMOWE). 
Instytut Rybactwa Srodladowego, Olsztyn- 
Kortowo (Poland). 

J. Wolnicki, and K. Opuszynski. 

Roczniki Nauk Rolniczych, Seria H: Rybactwo 
RNRRBS, Vol. 101, No. % p 149- 159." i988. 4 fig, 1 
tab, 24 ref. English summary. 
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water, *Temperature effects, *Fish food, Fish, 
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Benthos, Fauna, Physiological ecology, Fertiliza- 
tion. 


Studies were carried out on the food conditions for 
grass carp larvae in six ponds in Poland fed with 
heated effluents from a power plant. Average num- 
bers of the zooplankton were high (1120-2556 
indiv/]), at similar taxonomic composition. Cope- 
pod nauplii and Daphnia cucullata were most nu- 
merous. Changes in the zooplankton numbers and 
biomass were also similar in all ponds. Average 
numbers and biomass were lower in the ponds with 
water flow and intensive organic fertilization. Zoo- 
plankton numbers in the inflow channel were a few 
times lower than in the ponds. Biomass of the 
zooplankton was predominated by Cladocera, es- 
pecially in the ponds with intensive fertilization. 
Bottom fauna was scarce in all ponds, but most 
abundant in the ponds with intensive fertilization. 
It was predominated by small species, such as 
Polypedilum nubeculosum and Cricotopus silves- 
tris, and Tanyatarsus gregarius in ponds with water 
flow. Food conditions for grass carp larvae were 
good in all ponds irrespective of the fertilization 
and inflow of heated water, this being especially so 
in case of the zooplankton. Intensive organic fertil- 
ization was considered as beneficial for develop- 
ment of the bottom fauna. (See W89-11497 thru 
W89-11498 and W89-11500) (Author’s abstract) 
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Instytut Rybactwa Srodladowego, Olsztyn- 
Kortowo (Poland). 

G. Okoniewska, and K. Opuszynski. 

Roczniki Nauk Rolniczych, Seria H: Rybactwo 
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tion, *Fish food, *Heated water, Fish, Growth, 

Growth stages, Larval growth stage, Behavior, 

Powerplants, Temperature effects, Crustaceans, 

agua Rotifers, Aquatic animals, Flow, 
idges. 


Feeding behavior of grass larvae was studied 
in six ponds fed with feated effluents from a power 
plant in Poland, with different water flow rate. 
The ponds were stocked on 21 June 1980 with 3- 
day larvae of grass carp, at a rate of 750,000 indiv/ 
ha. Water flow increased the temperature by 2 C 
on the average, this being reflected in the food 
conditions and fish feeding behavior. In ponds 
with lower temperature, the wth rate was 
slower, and final weight of the was 5 times 
lower than in the ponds with higher temperature. 
Fish food in the ponds with no water flow consist- 
ed mainly of Copepoda nauplii and copepodits. In 
the food tracts of the larvae from the ponds with 
water flow, a succession of the food organisms was 
observed as follows: rotifers, nauplii, copepodits, 
Cladocera, Chironomidae larvae. Predomination 
and size of the consumed organisms depended on 
the fish growth rate. Food selectivity of the grass 
carp larvae was assessed with Ivlev’s index. Con- 
siderable variability of the indices was observed as 
regards particular groups of the plankton, deter- 
mined by the fish weight. In the first period, the 
larvae selected the rotifers Copepoda nauplii; later 
on, the copepodits. The selectivity index did not 
reveal fod preference toward Cladocera by grass 
carp larvae during 21 days of rearing. (See W89- 
ate thro’ W89-1 1499) (Author’s abstract) 


RESPONSE OF WHITE CLOVER (TRIFOLIUM 
REPENS L.) AND RYEGRASS (LOLIUM PER- 
ENNE L.) TO ACID RAIN IN SITUATIONS OF 
SPECIES INTERFERENCES. 

Institute of Terrestrial Ecology, Bangor (Wales). 
Bangor Research Station. 
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MODELING HEALTH RISKS ASSOCIATED 
WITH WASTEWATER REUSE AS IRRIGANT. 
wore Univ., Irbid (Jordan). 

A. B.M and A. R. Mansour. 

Journal ‘a Environmental Science and Health (A) 
JESEDU, Vol. 24A, No. 2, p 147-166, February 
1989. 3 fig, 3 tab, 9 ref. 
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A systematic approach to determine the reduction 
of pathogenecity of wastewater through its trans- 
hae households to agricultural lands is out- 

The initial pathogen concentration in 
wastewater is ‘y venhical and depends on fac- 
tors such as location of the 
wastewater and neatt oles of the people and 
institutions generating the wastewater. A probabi- 
listic model has been developed which combines 
the effect of different stages of wastewater trans- 
portation on its | peo aren and predicts the 
expected level of pathogens at the application 
stage of the wastewater. The principal stages of 
wastewater pathogen existence are: (1) collection; 
(2) treatment; (3) transportation through conduits 
or forced mains; (4) storage in lagoons or tanks; 
and (5) application. Once wastewater is applied on 
crop land, pathogens may remain attached to soil 
or crops. After eliminating temperature and hy- 
draulic detention time effects, an activated sludge 
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process appeared to be the most attractive 
wastewater treatment process for eliminating some 
of the pathogens. Further information indicated 
that adding the appropriate detention time follow- 
ing an activated sludge process resulted in a 
wastewater effluent comparable to a efflu- 
ent that could be achieved ly. (White- 
Reimer-PTT) 

W89-11641 


LONG-TERM CONTRACTS = LARGE 
USERS: AN INDUSTRY a 

General Motors Corp., Detroit, 

For primary bibliographic aaa ~- Field 5F. 
W89-11737 


3D. Conservation In Domestic and 
Municipal Use 


ASSESSMENT OF STORMWATER RUNOFF 
FOR RECYCLE IN COOLING TOWERS AT 
KSC, FLORIDA. 

Florida Inst. of Tech., Melbourne. Dept. of Chemi- 
cal Engineering. 

F. E. Dierberg, and K. L. Jones. 

Water Resources Bulletin WARBAQ, Vol. 25, No. 
1, p 43-47, February 1989. 2 fig, 3 tab, 9 ref. 


Descriptors: *Storm water, *Storm runoff, *Rain- 
fall harvesting, *Cooling water, *Cooling towers, 
Kennedy Space Center, Florida, Air conditioning, 
Water conservation. 


In addition to measuring the quantity of storm- 
water runoff generated during 10 rainfall events 
from the Vehicle Assembly Building (VAB) area 
of Kennedy Space Center, 

records were also used for determining the feasibil- 
ity of implementing a program of stormwater recy- 
cling to air conditioning cooling towers. It was 
projected that 0.182 million gallons day 
(MGD) of runoff would be generated the 
VAB area during a year of average rainfall (48 
inches); only 0.117 MGD is required for coolant 
makeup water in the VAB area. Due to the season- 
al variations in rainfall, stormwater recycling may 
not always meet all the cooling water demands. 
(Author’s abstract) 

W89-11159 


WELFARE EFFECTS OF ALTERNATIVE 
bn 9 RATIONING SCHEMES: A CASE 


California Univ., Santa Barbara. Dept. of Econom- 


ics. 
For primary bibliographic entry see Field 6C. 
W89-11177 


RESERVOIR OVERCOMES LEAK LOSSES. 
Cincinnati Water Works, OH. 

For primary bibliographic entry see Field 4A. 
W89-11631 


FECT ON ANNUAL COSTS OF A 


Water Research Commission, 
Africa). 

J. P. Kriel. 

Water SA WASADYV, Vol. 15, No. 2, p 111-126, 
April 1989. 3 fig, 8 tab, 7 ref. 


Pretoria (South 


Descriptors: *Water use, *Water costs, *Water 
demand, *Economic aspects, *Water metering, 
Separated meters, South Africa, Capital, Cost anal- 
ysis, Apartment blocks. 


An investigation involving two identical blocks of 
60 flats each in Pretoria (South Africa) indicated 
that individual metering of flats in Pretoria results 
in a saving of 25% in water use compared to that 
for a block of flats with a single bulk meter. Based 
on the unit costs of 1986, it was concluded that the 
cost of water supply would be increased by about 
8% for consumers in the block. This estimate did 
not, however, take into account the effect of a 
reduction in demand on capital expenditure and on 
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the associated annual capital charges. A separate 
study of the water supply and the expenditure 
thereon showed that, in the long run, despite sub- 
stantial annual deviations, there exists a relatively 
firm relationship between the cumulative capital 
expenditure and the annual volume of the water 


Research WRERAO 
No. 6, p 1067-1069, June 1989. 1 tab, 7 ref. 


Descriptors: *United States, *Forecasting, *Water 
‘Climates, S| Domestic 


The equation published by Howe and Linaweaver 
in 1967 for predicting residential 

demand in metered communities of the western 
United States is used extensively in forecasting 
despite its lack of a climatic variable. Reanalysis of 
the original data produced a different equation, in 
which climate is the single most important predic- 
tor of summer metered g demand in the 
west (i.e., west of the 96th meridian). The new 
equation indicates elasticities as follows: price, -0.5, 
home value, +0.6, and moisture deficit, +1.3. 
Prediction of average summer sprinkling demand 
(gallons/day/dwelling unit) with the new equation 
for 12 locations yielded an average error of 14.6%, 
far less than the error of 41.0%, which was ob- 
tained when Howe and Linaweaver’s ‘equation of 
best fit” was employed. (Rochester-PTT) 
W89-11750 
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EVALUATION OF INDUSTRIAL COOLING 

SYSTEMS USING RECLAIMED MUNICIPAL 

WASTEWATER. 

California State Water Resources Control Board, 
ito. 


Sacramento. 
For primary bibliographic entry see Field SD. 
W89-11234 


RECOVERY AND RECYCLING OF LIQUID 
EFFLUENT AT GNFC-A STEP TOWARDS 
ZERO EFFLUENT. 

Gujarat Narmada Valley Fertilizers Co. Ltd., 
Broach (India). 

For primary bibliographic entry see Field 5G. 
W89-11235 


REGIONALIZATION IN WATER SUPPLY IN- 
DUSTRY: STATUS AND NEEDS. 

Colorado State Univ., Fort Collins. 

For primary bibliographic entry see Field 6B. 
W89-11602 
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AUTOMATED PRETREATMENT OF ELEC- 
TROPLATING WASTE AT TINKER AFB, OK. 
Oklahoma City Air Logistics Center, Tinker AFB, 
OK. 

For primary bibliographic entry see Field 5D. 
W89-12018 


WASTE MINIMIZATION AUDIT MANUAL 
FOR THE PRINTED CIRCUIT BOARD INDUS- 
TRY 


PRC Environmental Management, Inc., San Fran- 
cisco, CA. 
For primary bibliographic entry see Field 5D. 
W89-12019 
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IRRIGATION RESPONSE TO 

COSTS: A WATER DEMAND 
ANALYSIS USING CLIMATIC REGIONS, 
Economic Research Service, Washington, DC. 
For primary bibliographic entry see Field 6D. 
W89-11247 


PHYSIOLOGICAL ROUTE TO INCREASED 
WATER USE EFFICIENCY IN ALFALFA, 

New Mexico State Univ., Las Cruces. Dept. of 
Biology. 

V.P. Gutschick, and G. L. Cunningham. 
Available from National Technical Information 
Service, Springfield, VA 22161 as PB89-182638/ 
AS, price codes: A03 in paper copy, AO1 in micro- 
fiche. New Mexico Water Resources Research In- 
stitute, Las Cruces, Technical Completion Report 
No. 239, February 1989. 37p, 3 fig, 2 tab, 72 ref, 
append. USGS Contract no. 14-08-0001-G1438. 
State Project no. 1423693. 


Descriptors: *Water use efficiency, *Irrigation re- 
quirements, *Alfalfa, *Crop yield, Plant physiolo- 
gy, Photosynthesis, New Mexico, Leaf mass, For- 
ages. 


Alfalfa is the top-ranked cash crop in New Mexico 
and the most copious user of irrigation water. The 
water usage/mass of forage yield might be re- 
duced, that is, the water use efficiency (WUE) 
might be increased, because it is under some meas- 
ure of physiological control. Working from a 
knowledge of biophysics and plant physiology, it is 
proposed that WUE and yield are strongly con- 
trolled by two traits that should be heritable and 
selectable: (1) the CO2 concentration within the 
leaf, C, and (2) the specific leaf mass. A detailed 
model of alfalfa photosynthesis, transpiration, and 
growth was made. It is predicted that selection for 
lower C and higher specific leaf mass could im- 
prove WUE up to 25% with modest penalties in 
yield, less than 10%, this indirect selection for 
WUE appears to have some notable advantages 
over direct selection. Selection for C and specific 
leaf mass may also be directly extendable to other 
crop species. Eighty individual plants of two culti- 
vars, Wilson 9D11A and Mesilla, in controlled 
environments, were grown. It was found that (1) 
within each cultivar there are large ranges in C 
and specific leaf mass, suitable for breeding, and (2) 
these two traits are related to WUE and yield 
substantially as predicted by our model. Future 
effort will proceed to field trials and heritability 
tests, as well as to studies of drought tolerance 
traits. (USGS) 

W89-11487 


POTENTIAL OF IRRIGATED AGRICULTURE 
IN SYRIA. 

A. F. Bichara. 

Journal of Water Resources Planning and Manage- 
ment (ASCE) JWRMDS, Vol. 115, No. 3, p 358- 
366, May 1989. 1 fig, 10 tab, 3 ref. 


Descriptors: *Syria, *Irrigation efficiency, *Agri- 
cultural hydrology, *Resources development, 
Land development, Water resources development, 
Rivers, Springs, Wells, Evaporation. 


In the long-term, Syria has a high potential for 
development of irrigated agriculture. To define 


this potential, the available water and land re- 
sources are The total area of Syria is 
about 18,500,000 hectares, of which only 618,000 
hectares are under irrigation and 3,117,000 hec- 
tares are cropped under rainfed conditions. The 
available water resources in Syria are estimated at 
about 25,000,000,000 cubic meters per year, taking 
into account the Syrian share of international 
rivers and excluding the Tigris River. Only 54% of 
the water volume is from the Euphrates River, 
whereas the rest is divided between the Euphrates 
tributaries, other rivers, springs, and wells. At 
present, only 8,900,000,000 cubic meters per year 
are being used, including 3,000,000,000 cubic 
meters per year wasted to evaporation or to the 
sea. In order to fully utilize the available resources, 
around 1,500,000 hectares may be irrigated. These 
will utilize about 20,000,000,000 cubic meters per 
ear. This means increasing the area of irrigated 
land 150% in the future, which is a manageable 
target. If a rate of development of 80-100,000 hec- 
tares per five-year plan is achieved, an expected 
development period of 40-50 years would be re- 
quired to develop the country’s resources. Present 
achievements in this regard are around 12,000 hec- 
tares per year only. (Author’s abstract) 
W89-11601 


ECONOMIC IMPACTS OF THE LIMITED IR- 
RIGATION-DRYLAND (LID) FURROW IRRI- 
GATION SYSTEM. 

Texas Agricultural Experiment Station, College 
Station. 

W. L. Harman, B. A. Stewart, J. T. Musick, and 
D. A. Dusek. 

Water Resources Bulletin WARBAQ, Vol. 25, No. 
2, p 367-376 April 1989. 4 fig, 6 tab, 5 ref. 


Descriptors: *Agricultural water, *Economic as- 
pects, *Irrigation practices, *Furrow irrigation, 
Model studies, Texas, Sorghum, Water use, Wheat. 


Changes in cropping patterns, water use, and prof- 
itability of producing sorghum with the LID (Lim- 
ited Irrigation-Dryland) furrow irrigation system 
were compared with conventional irrigation prac- 
tices. A recursive linear programming model was 
used to assess the economic impacts over a ten- 
year period. The analysis of various water resource 
situations in the High Plains of Texas indicated the 
LID system increased irrigated sorghum acreage 
over conventional practices. Although less irrigat- 
ed and dryland wheat was generally produced, 
present value of returns increased from about $18/ 
acre to $50/acre. Water use was slightly higher in 
most situations when using the LID system. (Au- 
thor’s abstract) 

W89-11799 


AGRICULTURE AND WATER QUALITY. 
Economic Research Service, Washington, DC. Re- 
sources and Technology Div. 

For primary bibliographic entry see Field 5G. 
W89-12112 


PESTICIDE APPLICATORS SAFETY MANUAL 
FOR IRRIGATION SYSTEMS. 

Bureau of Reclamation, Denver, CO. Div. of Re- 
search and Lab. Services. 

For primary bibliographic entry see Field 5G. 
W89-12129 


DRY LAND CROPPING IN AUSTRALIA BY 
STATES (REGIONS) AND SUB-REGIONS: 1980- 
81 TO 1983-84, 

Commonwealth Scientific and Industrial Research 
Organization, Canberra (Australia). Div. of Water 
and Land Resources. 

P. Laut. 

Commonwealth Scientific and Industrial Research 
Organization Memorandum 88/12, October 1988. 
116p, 77 fig, 20 tab, 1 ref. 


Descriptors: *Erosion, *Economic evaluation, 
*Dry farming, *Australia, Data interpretation, Ag- 
riculture, Seasonal variation, Arid-zone hydrology, 
Semiarid lands, Climatic data. 


This Technical Memorandum is part of a larger 
study of the potential impact of water erosion on 


the value of dry land crops in Australia. On a state 
by state basis, seasonal conditions, areas sown, 
yields, and value of produce are analyzed for the 
years 1980-81 to 1983-84. These data demonstrate 
the very considerable variability of conditions ex- 
perienced at national, state, regional and subre- 
gional levels and the difficulty of using such data 
to determine potential loss of value of production 
of dry land crops from water erosion. (Author’s 
abstract) 

W89-12137 


4. WATER QUANTITY 
MANAGEMENT AND 
CONTROL 


4A. Control Of Water On The 
Surface 


DETENTION POND SIZING FOR MULTIPLE 
RETURN PERIODS. 

Old Dominion Univ., Norfolk, VA. Dept. of Civil 
Engineering. 

For primary bibliographic entry see Field 8A. 
W89-11212 


TWO DIMENSIONAL MODELLING OF RES- 
ERVOIR OUTFLOWS. 

Western Australia Univ., Nedlands. Centre for 
Water Research. 

For primary bibliographic entry see Field 2H. 
W89-11336 


PATHOGENICITY OF THE FUNGUS, COLLE- 
TOTRICHUM GLOEOSPORIOIDES (PENZ.) 
SACC., TO EURASIAN WATERMILFOIL 
(MYRIOPHYLLUM SPICATUM L). 

Wisconsin Univ.-Madison. Dept. of Plant Patholo- 


gy- 
C. S. Smith, S. J. Slade, J. H. Andrews, and R. F. 
Hari 


aris. 
Aquatic Botany AQBODS, Vol. 33, No. 1/2, p 1- 
12, March 1989. 7 fig, 26 ref. EPA grant no. R- 
811587-01-1. 


Descriptors: *Aquatic fungi, *Weed control, 
*Aquatic weed control, *Plant pathology, *Plant 
diseases, *Aquatic plants, Pathology, Epidermis, 
Watermilfoil, Culturing techniques. 


The pathogenicity of Eurasian watermilfoil (Myr- 
iophyllum spicatum L.) of an isolate of the fungus 
Colletotrichum gleosporioides (Penz.) Sacc. ob- 
tained from diseased milfoil plants was evaluated in 
laboratory culture experiments. Except in senes- 
cent plant tissue, the fungus was confined to the 
surface of the plant and rarely penetrated beyond 
the epidermis. Fungal infection prompted a hyper- 
sensitive plant response which resulted in the death 
of a few epidermal cells but evidently halted the 
internal spread of the fungus. The effect of the 
fungus was greatest in the commonly used Ger- 
loffs plant cultzre medium at 25 C. Under these 
conditions, treated plants did not increase in bio- 
mass after innoculation and suffered extensive but 
superficial damage. At 15 and 20 C, inoculation 
with the fungus did not produce a detectable re- 
duction in yield. In nutrient-amended lakewater 
and in a carbonate-buffered artificial growth 
medium, inoculated plants exhibited little visible 
damage, but the fungus caused a significant reduc- 
tion in yield. Because these media supported much 
greater plant growth than Gerloff's medium, the 
increase in biomass of inoculated plants was 60- 
70% that of the control plants. It is concluded that 
under realistic conditions, the effect of this fungal 
isolate was too small to justify further consider- 
ation of it as a possible biological control agent for 
M. spicatum. The results illustrate the importance 
of appropriate culture conditions and media in 
experiments designed to evaluate microbial patho- 
gens of aquatic plants. (Author’s abstract) 
W89-11363 


APPLICATIONS OF HEADLAND CONTROL, 





Western Australia Univ., Nedlands. Dept. of Civil 
Engineering. 

For primary bibliographic entry see Field 2J. 
W89-11471 


RESERVOIR OVERCOMES LEAK LOSSES. 
Cincinnati Water Works, OH. 

P. Tomes, G. Fisher, and W. Way. 

Water Engineering and Management WENMD2, 
Vol. 136, No. 5, p 34-38, May 1989. 


Descriptors: *Water loss, *Reservoir linings, *Res- 
ervoir storage, *Water storage, *Ohio, *Leakage, 
Reinforced concrete, Flexible membrane linings, 
Economic aspects, Cost-benefit analysis, Under- 
ground storage, Design criteria, Installation. 


For over 20 years the Cincinnati Water Works 
attempted to apply new technologies and some old 
ones in an effort to curb the leak-loss rate of Eden 
Park Reservoir, its 80 million gallon underground 
potable water storage facility. A new reservoir was 
designed as a reinforced concrete structure that 
was situated in the basic confines of the old west 
basin and had a potable water capacity of 80 
million gallons. Three design alternatives were in- 
vestigated: concrete overlay, liquid-applied mem- 
brane coating, and loose-laid flexible membrane. A 
detailed engineering analysis was conducted on 
each of the alternatives including issues such as 
service life of materials, ease of installation, effects 
on water quality, predicted leak-reduction effec- 
tiveness and return on investment. Although the 
flexible membrane material, a potable grade 45-mil 
Hypalon liner, had a proven leak-reduction capa- 
bility, the challenge in this project came in the 
installation process. Problems common to all un- 
derground and covered reservoirs include the ab- 
sence of the warming effects of the sun on the 
lining membrane; the presence of columns; less 
than ideal lighting; ever-present dampness which 
adds to the difficulty of seaming; limited ingress 
and egress to and from the work area and air- 
quality problems associated with seaming solvents, 
contact cements and, in winter, heaters. All these 
problems were magnified at Eden Park Reservoir 
because of its size. The basins were completed in 
two phases, and the first basin was tested for 
leakage. The results of the initial test indicated 90 
percent leak reduction. Upon completion of the 
second basin, a 95 percent leak reduction was 
recorded in the south basin. Based on these leak- 
reduction statistics, Cincinnati Water Works will 
pe a return on its investment in over three 
ene 
W89-11631 


COMPENSATION FLOWS IN THE UK: A HY- 
DROLOGICAL REVIEW. 

Institute of Hydrology, Wallingford (England). 

A. Gustard. 

Regulated Rivers Research and Management 
RRRMEP, Vol. 3, No. 1-4, p 49-59, Jan-Apr 1989. 
7 fig, 1 tab, 7 ref. 


Descriptors: *Reservoir operation, *Flow control, 
*Water policy, *River regulations, Hydrodyna- 
mics, Flow discharge, Flow pattern, United King- 
dom, Reservoirs, Water demand, Flood profiles, 
Low flow. 


A survey of United Kingdom reservoirs identified 
the development of compensation flow policy from 
the early 19th Century to the present day. Details 
on the level and pattern of releases below 261 
impounding reservoirs provided the basis for as- 
sessing the spatial and temporal variation in com- 
pensation flows and the impact of impoundment on 
downstream flow regimes. By standardizing com- 
pensation releases by the natural pre-impoundment 
mean discharge, release patterns from reservoirs 
with a wide range of both catchment area and 
climate could be compared. Analysis of the change 
in flood and low flow frequency following im- 
poundment enabled the impact of reservoir regula- 
tion to be evaluated at the regional scale. For 
individual reservoirs the natural downstream in- 
crease in river flow provides a basis for determin- 
ing the length of river reach which is sensitive to 
regime changes. The majority of present day com- 
pensation discharges were set to satisfy river inter- 
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ests which no longer apply or were based on 
inadequate hydrological or biological information. 
This has led to a wide range of release patterns and 
it is therefore recommended that the re-evaluation 
of existing water resource schemes should include 
an assessment of the suitability of current release 
patterns for present day downstream demands and 
water resource requirements. (Author’s abstract) 
W89-11697 


ASSESSING THE IMPACTS OF STREAM REG- 
ULATION IN THE FLATHEAD RIVER BASIN, 
MONTANA, U.S.A. I. SIMULATION MODEL- 
LING OF SYSTEM WATER BALANCE. 
Montana Univ., Polson. Flathead Lake Biological 
Station. 

C. A. S. Hall, J. H. Jourdonnais, and J. A. 
Stanford. 

Regulated Rivers Research and Managemen 
RRRMEP, Vol. 3, No. 1-4, p 61-77, Jan-Apr 1989. 
9 fig, 2 tab, 5 ref. 


Descriptors: *Dam effects, *Hydrologic budget, 
*Regulated flow, *River basins, *Simulation analy- 
sis, *Model studies, *Hydrologic models, *Flow 
profiles, *Montana, *Stream discharge, Prediction, 
Water management, Fortran, Computer programs. 


A Fortran-based simulation model was written to 
predict water movement into and out of Flathead 
Lake. Since tributaries, the lake proper and down- 
stream flows were either free flowing or regulated 
by hydroelectric dams, it was necessary for the 
model to adjust simulated, regulated flows to ac- 
count for predicted natural flows. Empirical input 
to the model consisted of daily discharge data or 
statistical summaries of data sets for an 80+ year 
period of record for gaging sites on major tributar- 
ies, the lake and its outlet river. The model pro- 
duces graphical output of empirical observations 
or simulates lake levels and riverine flows on the 
basis of any selected period of the record. The 
model was successfully used to evaluate the feasi- 
bility of various water ement scenarios to 
enhance or protect fish and wildlife and also 
permit various hydropower production quotas. It 
is expected that model output will help resolve 
water resources management issues in the Flathead 
system. The hydrology simulator presented may be 
adapted to any similar system with minimal repro- 
gramming. (Author’s abstract) 

W89-11698 


FRAMEWORK FOR CONTROL OF DYNAMIC 
ICE BREAKUP BY RIVER REGULATION. 

Cold Regions Research and Engineering Lab., 
Hanover, NH. 

M. G. Ferrick, and N. D. Mulherin. 

Regulated Rivers Research and Management 
RRRMEP, Vol. 3, No. 1-4, p 79-92, Jan-Apr 1989. 
6 fig, 2 tab, 18 ref. 


Descriptors: *Reservoir operation, *Regulated 
flow, *Ice breakup, *Ice jams, *Stream discharge, 
*Connecticut River, Model studies, Simulation 
analysis, Forecasting, Melting. 


The mode of failure of an ice cover in a dynamic 
breakup is determined by geometric and hydraulic 
conditions, varying between strength-dominated 
and support-dominated failure at different locations 
in a river. The fundamental component of the 
theory presented is the intrinsic relationship be- 
tween unsteady flow and ice breakup for dynamic 
breakup conditions with a rapidly moving breaking 
front. A dynamic ice breakup model that treats 
support-dominated failure was developed and ap- 
plied to the Connecticut River. Data from a dy- 
namic breakup was used to obtain empirical crite- 
ria for the failure of the support of the ice cover. 
The relationship between river waves and ice 
breakup was observed in field data from the White 
River and was demonstrated in the model simula- 
tions of the Connecticut River. The simulations 
also indicate that when the available storage is 
limited the breakup response of a river changes 
from progressive to simultaneous to nonbreakup 
for the same initial wave by increasing the ice 
thickness or breakup resistance. These results iden- 
tify the need for an in situ index test of ice cover 
resistance. Further refinement and verification of 
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this theory of ice breakup would be achieved most 
readily by conducting controlled breakup field ex- 
periments. This theory of dynamic breakup pro- 
vides the framework to implement controlled 
breakup and minimize potential ice related dam- 
ages on regulated rivers. Control of ice breakup by 
river regulation uses existing dams, requires a rela- 
tively small volume of water, and is environmen- 
tally sound. The concept is to remove the ice 
cover from upstream of locations with a high 
damage potential during breakup, and to enhance 
the rate of melting of the ice. (Author’s abstract) 
W89-11699 


RESPONSES OF THE SEDIMENT SYSTEM OF 
A REGULATED RIVER TO A SCOUR VALVE 
rc : LLYN CLYWEDOG, MID-WALES, 
Institute of Hydrology, Powys (Wales). Fluvial 
Geomorphology Unit. 

For primary bibliographic entry see Field 2J. 
W89-11700 


as OF STREAM REGULATION ON THE 
SICO-CHEMICAL PROPERTIES OF THE 

PALMIET RIVER, SOUTH AFRICA, 

— Town Univ. (South Africa). ia of Zoolo- 


For primary bibliographic entry see Field 6G. 
W89-11701 


PROPOSALS FOR INHIBITING ABUNDANT 
PHYTOPLANKTON GROWTH AT THE HEAD 
OF A RIVER RESERVOIR. 

Ehime Univ., Matsuyama (Japan). Dept. of Envi- 
ronment Conservation 

For primary bibliographic entry see Field 5G. 
W89-11702 


FLUSHING FLOW RECOMMENDATIONS 
FOR MAINTENANCE OF SALMONID 
SPAWNING GRAVELS IN A STEEP, REGU- 
LATED STREAM. 

EA Engineering, Science, and Technology, Inc., 
Lafayette, CA. 


For primary bibliographic entry see Field 81. 
W89-11716 


EFFECTS OF RIVER REGULATION ON THE 
LOWER EBRO RIVER (NE SPAIN). 
Barcelona Univ. (Spain). Dept. de Ecologia. 


For primary bibliographic entry see Field 6G. 
W89-11722 


PROBLEMS IN MANAGEMENT OF THE 
YELLOW RIVER. 


Academia Sinica, Beijing (China). Inst. of Geogra- 
phy. 

L. Changming. 

Regulated Rivers Research and Management 
RRRMEP, Vol. 3, No. 1-4, p 361-369, Jan-Apr 
1989. 3 fig, 4 tab, 7 ref. 


Descriptors: *Flood plain management, *Flood 
protection, *Sediment control, *China, *Yellow 
River, Management planning, Flow, Deltas, Flood 

Sedimentation, Flood control, Channel in- 
provement, Interbasin transfers, Multiobjective 
planning. 


The management of the Yellow River, particularly 
the main problems of flood and sedimentation con- 
trol in the river’s lower reaches is discussed. Peak 
flows occur mainly in the period from mid-July to 
late August. Since floods follow storms of by 
intensity with short duration, c! of the 
resulting floods include a high peak discharge with 
short duration. As a result of sedimentation, the 
river’s channel in its lower reaches has silted pro- 
gressively and many sections of the river bed have 
risen. For the Yellow River, management must 
focus on the main problems--sediment control in 
the river’s upper and middle reaches and flood- 
plain management in the lower reaches. Possible 
flood prevention solutions include: digging a new 
channel; and maintaining the current channel. 
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Sediment control considerations include: interbasin 
water transfers; and delta management. The man- 
agement work is both complex and broad in scope. 
The numerous measures exert different long-term 
and short-term effects on floods and sedimentation. 
In view of this complexity, measures available and 
acceptable for flood and sediment control should 
be combined and coordinated within a systematic 
framework. (White-Reimer-PTT) 

W89-11724 


REGULATED RIVERS IN ZAMBIA--THE CASE 
STUDY OF THE KAFUE RIVER. 
Institute for Floodplains Ecology, Rastatt (Germa- 


ny, F.R.). 

P. Obrdlik, A. Mumeka, and J. M. Kasonde. 
Regulated Rivers Research and Management 
RRRMEP, Vol. 3, No. 1-4, p 371-380, Jan-Apr 
1989. 6 fig, 3 tab, 20 ref. 


Descriptors: *Rivers, *Zambia, *Regulated flow, 
*Reservoirs, Environmental effects, Hydroelectric 
power, Chemical analysis, Flood profiles, Conduc- 
tivity, Sulfates, Chlorides, Case studies, Hydro- 
electric power, Irrigation water, Flood plains, Ec- 
ological effects. 


The middle and lower sections of the Kafue River 
in Zambia are regulated by the Itezhi-tezhi and 
Kafue Gorge Reservoirs. The Kafue Hydroelectric 
Scheme has changed the natural flow pattern of 
the river. Despite ral changes and the shift- 
ing in flow at Kasaka ithe main feature--high evapo- 
ration on the plains--has remained after the regula- 
tion. The dredging of new channels was suggested 
to reduce the evaporation, and in this way to 
obtain more water for the irrigation of polders 
planned within the floodplains. The results of 
water sampling indicate the water quality in the 
regulated section has not been negatively affected. 
Conductivity and the concentrations of sulfates 
and chlorides were reduced. Even if deterioration 
ad the water quality occurred due to release of 
ypolimnial water the vast and polymorphous 
feedplain ecosystem would improve the quality 
quickly and reliably. Spatial and temporal changes 
in the flood regime have caused a decrease in wild 
herbivores and some water birds which feed on the 
seeds of water-lilies have disappeared because the 
present unfavorable conditions have affected the 
growth of their food source. Reduced fish produc- 
tion has also occurred, possibly as a result of the 
inaccessibility of fish camps and changes in the 
physicochemical status of the water of the regulat- 
ed stretches. (White-Reimer-PTT) 
W89-11725 


NEW METHOD FOR ESTIMATING FUTURE 
RESERVOIR STORAGE CAPACITIES, 

Illinois State Water Survey Div., Champaign. 

For primary bibliographic entry see Field 2J. 
W89-11787 


SAMWAT DATABASE FOR COMPUTER 
MODELS IN WATER MANAGEMENT. 


For primary bibliographic entry see Field 10A. 
W89-11992 


FLUSHING AND SCOURING FLOWS FOR 
HABITAT MAINTENANCE IN REGULATED 
STREAMS. 


Environmental Protection Agency, Washington, 
DC. Office of Water eu and Standards. 
R. W. Nelson, J. R. Dwyer, W. E. Greenberg, and 
L. E. Keup. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB89-101893. 
Price codes: A10 in paper copy, AO1 in microfiche. 
Final Technical Report, 1988. 190p, 24 fig, 11 tab, 
6 append. EPA Contract 68-01-6986. 


Descriptors: *Channel scour, *Aquatic habitats, 
*Regulated flow, *Reservoirs, *Sedimentation, 
*Flushing, *Reservoir operation, Reservoir silting, 
Flow control, Reservoir releases, Ecology. 


This study explores the feasibility of maintaining 
and restoring sediment damaged aquatic and ripari- 
an habitats through managing reservoir releases to 


flush deposits of accumulated streambed sediments. 
Considered are: (1) classifying situations where 
controlled flushing or scouring could be applied 
cee ae predict or evaluate effects, and by 
; (2) review of pasta successes or failures; 
&) methods of predicting flow requirements; and 
(4) presentation of two case studies (Platte River, 
NE and Trinity River, CA). Two major problems 
are the reliability of predictive methods and pre- 
diction of sediment loads from disturbed water- 
sheds. Development of flows sufficient to contend 
with armored or cemented substrates and well 
developed bank vegetation may be especially diffi- 
cult because of technical, legal and cost con- 
straints. In many situations controlled reservoir 
releases will need to be combined with sediment 
ement practices. Institutional problems 
would likely include: reservoir project repayment 
contracts, water rights, court decrees, and inter- 
state compacts in addition to reprogramming reser- 
voir operations. Technical considerations include 
the ecological need and environment trade-offs and 
site pulls conditions including: watershed, flow 
regimen, sediment or bed composition, and channel 
morphology. (Author’s abstract) 
W89-12109 


WATER MANAGEMENT OF RESERVOIRS. 
Ceske Vysoke Uceni Technicke v Praze. Faculty 
of Civil Engineering and Architecture. 

L. Votruba, and V. Broza. 

Elsevier, New York. 1989. 444p. 


Descriptors: *Reservoirs, *Water management, 
*Flood control, *Reservoir operation, Discharge 
frequency, Stochastic hydrology, Water demand, 
Water supply, Environmental effects, Reservoir 
releases, Flood routing, Hydrologic data, Invest- 
ment, Operating costs, Economic impact. 


Reservoirs help to maintain the balance between 
water resources and water demand. They have a 
fundamental impact on the environment, a fact 
which cannot be overlooked in reservoir design 
and operation. The supply function of reservoirs is 
explained, and great attention is paid to the proc- 
essing of hydrological data, the respective proba- 
bility distribution is assessed, the theory of stochas- 
tic processes is explained and methods of modeling 
the sequence of mean annual and monthly dis- 
charges are mentioned. The demands of consumers 
and the reliability of water supply are analyzed. 
All types of reservoir discharge control are pre- 
sented, i.e. multi-year, annual, short-term and com- 
pensation. To describe the flood control function 
of reservoirs, hydrological data are evaluated, the 
precision of the flood regime characteristics is as- 
sessed, and flood routing in a reservoir is resolved. 
A separate section is devoted to the water manage- 
ment operations of reservoirs. The last part of the 
book describes solutions for new reservoir func- 
tions resulting from their incorporation into water 
management systems and their interrelations with 
in the environment. The basic types of water man- 
agement systems, in which reservoirs are the most 
important elements, are described, as well as condi- 
tions for their ————. Attention is paid to the 
economically efficient construction of reservoirs. 
In a similar way the distribution of investment and 
operation costs for the various parts of a complex 
water management project are discussed in detail 
as well as the economic impact of the reliability of 
a supply and flood control. (Lantz-PTT) 
89-1211 


4B. Groundwater Management 


WATERSHED MODELS AND THEIR APPLI- 
CABILITY TO CONJUNCTIVE USE MANAGE- 
MENT. 


Butler Univ., Indianapolis, IN. Holcomb Research 
Inst. 

For primary bibliographic entry see Field 2F. 
W89-11168 


CHANCE-CONSTRAINED MODEL FOR MAN- 
AGEMENT OF STREAM-AQUIFER SYSTEM. 
California Univ., Davis. Dept. of Land, Air and 
Water Resources. 


M. M. S. Hantush, and M. A. Marino. 

Journal of Water Resources Planning and Manage- 
ment (ASCE) JWRMDS, Vol. 115, BNO. 3, p 259- 
277, May 1989. 7 fig, 12 tef, append. Agricultural 
Research Service Cooperative Agreement 4940-H. 


Descriptors: *Model studies, *Surface-groundwat- 
er relations, *Groundwater management, *Aquifer 
management, *Mathematical models, *Pump wells, 
Optimization, Drawdown, Water table, Well hy- 
draulics, River systems, Permeability coefficient, 
Specific yield, Aquifers, Induced infiltration, Per- 
formance evaluation, Probabilistic process, Varia- 
tion coefficient, Hydraulic conductivity, Stream- 
flow depletion. 


A chance-constrained optimization model for a 
stream-aquifer system is developed using an ap- 
proximate solution for the transient drawdown of 
the water table of an aquifer by a well operating 
near a river. The model explicitly considers the 
random nature of the hydraulic conductivity and 
specific yield of an unconfined aquifer. This en- 
ables the determination of the optimal groundwat- 
er pumping pattern and induced a from the 
stream to the aquifer (i.e., stream depletion rate) 
under specified system performance probability re- 
quirements. An poe of the model is demon- 
strated using a hypothetical problem, and the sensi- 
tivity of the results is examined by varying proba- 
bility r —— and the statistical properties of 
the aq parameters, which are: the a 
of variation of the the log-hydraulic conductivity; the 
coefficient of variation of the log-specific yield; 
and the correlation between the log-hydraulic con- 
ductivity and log-specific yield. The results ob- 
tained by the model indicate that the optimal pat- 
tern of pumping rates obtained by the management 
policy are highly sensitive to the probability and 
coefficient of variation of the log-hydraulic con- 
ductivity. The induced rate of stream depletion is 
insensitive to the coefficient of variation of the log- 
specific yield and is slightly sensitive to the proba- 
bility levels. In contrast, the induced stream deple- 
tion rate is highly sensitive to the hydraulic con- 
ductivity statistics. (Author’s abstract) 

W89-11596 


DIAGNOSIS OF SEVENTY MUNICIPAL 
WATER SUPPLY BOREHOLES IN LIMA, 
PERU. 

Binnie and Partners, Redhill (England). 

For primary bibliographic entry see Field 3B. 
W89-11681 


OPTIMAL CONTROL OF GROUNDWATER 
BY THE FEEDBACK METHOD OF CONTROL. 
California Univ., Davis. Dept. of Land, Air and 
Water Resources. 

B. A. Makinde-Odusola, and M. A. Marino. 

Water Resources Research WRERAO, Vol. 25, 
No. 6, p 1341-1352, June 1989. 5 fig, 9 tab, 17 ref. 
University of California Water Resources Center 
Project UCAL-WRC-W-697. 


Descriptors: *Groundwater movement, *Ground- 
water management, ‘*Automation, *SUTRA 
Model, Optimization, Piezometric surfaces, Man- 
agement planning, Pumping, Computer programs, 
Hydraulic models, Simulation. 


The feedback method of optimal control was em- 
ployed to solve groundwater hydraulic manage- 
ment problems such as maintaining a target piezo- 
metric surface within a confined aquifer. The feed- 
back model for groundwater hydraulic manage- 
ment consists of a modified version of the ground- 
water model SUTRA coupled to a dynamic pro- 
gramming optimization model. A quadratic crite- 
rion representing a weighted sum of squared devi- 
ations from a target piezometric surface was 
chosen as the objective function. Under this crite- 
rion, a set of feedback rules for predicting optimal 
pumping strategies for the next time period based 
on current piezometric head values are a by-prod- 
uct of the solution. The computed feedback rule 
coefficients are used to derive the optimal pumping 
strategy for the groundwater hydraulic manage- 
ment problem. The feedback model is shown to be 
an inverse groundwater simulation model in that 





piezometric heads are used to determine the opti- 
mal pumping rate. (Author’s abstract) 
W89-11774 


MATHEMATICAL ANALYSIS OF ARTIFICIAL 

RECHARGE FROM BASINS. 

Colorado State Univ., Fort Collins. 

J. W. Warner, D. Molden, M. Chehata, and D. K. 

Sunada. 

Water Resources Bulletin WARBAQ, Vol. 25, No. 
401-411, April 1989. 4 fig, 4 tab, 18 ref. 

Culenede Experiment Station Project 1-51101. 


Descriptors: *Groundwater management, *Artifi- 
cial recharge, *Mathematical analysis, *Ground- 
water recharge, Mathematical studies, Mathemati- 
cal equations, Groundwater movement, Recharge 
basins. 


One of the most common methods of artificial 
recharge to the groundwater is from basins. Seven 
analytical solutions of artificial recharge from 
basins are described:(1) Baumann’s method for cir- 
cular basins; (2) Glover’s method for circular 
basins; (3) Glover’ 's method for rectangular basins 

4) Hantush’s method for circular basins; (5) Han- 
tush’s method for rectangular basins; (6) Rao and 
Sarma’s method for rectangular basins; and (7) 
Hunt’s method for circular basins. Most of these 
solutions are derived by directly solving the gener- 
al partial differential equation for groundwater 
flow. The solutions differ in that they use different 
boundary conditions basin shapes, and consider the 
nonlinearity of the artificial recharge problem dif- 
ferently. Use of each analytical solution is demon- 
strated by application to an example problem, and 
a comparison of each analytical solution was made 
to give suggestions on their use, their ease of 
implementation, and their relative agreement. Al- 
though no attempt is made to conclude which 
analytical solution is best for all problems, some 
general conclusions can be stated on the applicabil- 
ity of the various analytical solutions. Of the ana- 
lytical solutions presented, Glover’s and Hantush’s 
solutions for rectangular recharge basins are highly 
recommended. Baumann’s solution for a circular 
basin also gave fairly reliable results and is very 
easy to evaluate numerically. (Author’s abstract) 
W89-11803 


TRANSITIONS IN MIDWESTERN GROUND 
WATER LAW. 

Illinois State Water Survey Div., Champai 7 

For primary bibliographic entry see Field 6E. 
W89-11804 


HOMEOWNER’S GUIDE TO DOMESTIC 
WELLS. 


. 
Virginia Water 
Blacksburg. 
For primary bibliographic entry see Field 5G. 
W89-11888 


Resources Research Center, 


GROUND-WATER RESOURCES OF JASPER 
AND NEWTON CO! TEXAS. 

For primary bibliographic entry see Field 2F. 
W89-11890 


en ae nae OF THE FOCUS CONFER- 
EASTERN REGIONAL GROUND 
WATER I ISSUES. 


For primary bibliographic entry see Field 2F. 
W89-11916 


RELIABILITY OF GROUNDWATER MODEL- 
ING FOR THE ANALYSIS OF QUARRY 
DEWATERING. 

Dunn Geoscience Corp., Albany, NY. 

For primary bibliographic entry see Field 4C. 
W89-11939 


GROUND WATER RISK MANAGEMENT ON 
CAPE COD: THE APPLICABILITY OF GEO- 
GRAPHIC INFORMATION SYSTEM TECH- 
NOLOGY. 

Environmental Protection Agency, Boston, MA. 


WATER QUANTITY MANAGEMENT AND CONTROL—Field 4 


Groundwater Management—Group 4B 


oe L 


IN: ‘anetees of the FOCUS Conference on 
Eastern Regional Ground Water Issues, September 
27-29, 1988, Stamford, Connecticut. National 
Water Well Association, Dublin, Ohio, 1988. p 
427-461, 12 fig. 


Descriptors: *Risk assessment, *Water pollution 
prevention, *Groundwater management, *Ground- 
water quality, *Cape Cod, *Information systems, 
*Geographic information systems, Data interpreta- 
tion, Geohydrology, Simulation analysis, Aquifer 
—— Interagency cooperation, Geogra- 
phy. 


The Cod Aquifer Management Project 
(CAMB), a two year collaborative effort initiated 
by the US Environmental Protection Agency 
poring han per ona a (USGS), Tae 
setts t. of Environmental Quality Engineering 
and the Cape Cod Planning and Economic Devel- 
opment Commission was charged with developing 
an integrated, resource-based ne to ground- 
water management. CCAMP searched for a 
method of compiling all significant factors needed 
to undertake a comprehensive analysis of the 
groundwater resource and its threats. CCAMP 
chose geographic information system (GIS) tech- 
nology to undertake such an analysis and to dem- 
onstrate its applicability in groundwater manage- 
ment. The purposes of the demonstration were 
multi-faceted, including evaluation of its utility in 
— risk management, identifying prob- 
lems encountered in its application, and assessing 
transferability of the results. Scenarios for saieiee 
GIS to groundwater management were developed 
to identify data requirements, illustrate spatial rela- 
tionships between wells and contaminant sources, 
analyze risks, and F scomae vag es oe into manage- 
ment approaches. ios included analyses at 
three scales study, a wellhead protection area in 
Barnstable, the Town of Eastham, and Cape Cod 
as a region. Management issues examined included 
siting of a new public water supply, inter-town 
management of a wellhead protection area, poten- 
tial threats due to build out of zoning regulations, 
and ranking of threat <~ by underground stor- 
age tanks and landfills. The professional presenta 
Pa of GIS generated maps be the level of detail 
which can be attained minimize the margin of 
error which can be encorporated. Conclusions of 
the demonstration project focused on the critical 
need for accuracy in geographic and attribute data 
and the need for a strong scientific basis to support 
the analyses. The role GIS may play in oe 
er management within state, and local 
governments is examined, including its potential to 
stimulate additional analysis because of its interac- 
tive capabilities and the ease with which refine- 
ments may be made. (See also W89-11916) (Au- 
thor’s abstract) 
W89-11941 


SUFFOLK COUNTY WATER AUTHORITY 
WATERSHED PROTECTION STRATEGY. 
Suffolk County Water Authority, Oakdale, NY 
AS goo bibliographic entry see Field 6A. 


DETERMINATION OF SAFE YIELD FOR 
PUBLIC SUPPLY WELL FIELDS IMPACTED 
BY SALT-WATER UPCONING IN EASTERN 
LONG ISLAND. 

Leggette, Brashears and Graham, Inc., Wilton, 
CF 


J. B. Lennox. 

IN: Proceedings of the FOCUS Conference on 
Eastern Regional Ground Water Issues, September 
27-29, 1988, Stamford, Connecticut. National 
Water Well Association, Dublin, Ohio, 1988. p 
469-491, 8 fig, 4 tab, 23 ref. 


Descriptors: *Safe yield, *Water supply, *Water 
pollution control, *Groundwater quality, *Saline 
water intrusion, *Long Island, *Groundwater 
management, Chlorides, Wells, Aquifers, Saline 
water, Groundwater mining, Data interpretation, 
Pumpage. 


The Montauk area of the South Fork of Long 
Island is a summer resort area served exclusively 


by groundwater. The year-round population is rel- 
atively small but increases dramatically in the 
summer. The water demand corresponds not only 
to normal seasonal patterns, but also to the popula- 
tion flux. Eight of the nine Suffolk County Water 
Authority supply wells have shown high chlorides 
during periods of heavy summer pumpage. = 
wells have fixed pumping rates; therefore, the 
degree of upconing depends on ‘the duration of 
pumpage. To determine the safe yield of the indi- 
vidual wells, six years of pumpage and chloride 
data were entered into a database and plotted 
together versus time. Another set of plots were 
prepared which show the seasonal chloride highs 
and lows with the corresponding seasonal and 
monthly total pumpage noted next to the chloride 
data, and precipitation data. Two determinations 
were made with the data. First, the maximum 
daily, monthly and seasonal pumpage were deter- 
mined which would result in chlorides remaining 
within acceptable limits. Second, the data were 
evaluated to determine if there was evidence of 
aquifer degradation due to a widening of the transi- 
tion zone between fresh and salt water. The study 
revealed that many of the wells show a long-term 
increase in chloride concentrations. Some of the 
chloride increases, however, are due to increasing 
pumpage, which temporarily upcones more saline 
water, but has not necessarily degraded the condi- 
tion of the aquifer. The maximum pumpage recom- 
tions should control the high chlorides. (See 
also W89-1 '89-11916) (Author’s abstract) 
W89-11943 


CHALLENGES IN CREATING A _ LOCAL 
GROUNDWATER PROTECTION PLAN. 
Housatonic Valley Association, Cornwall Bridge, 
CT. 


L. A. Werner, and S. C. Peterson. 

IN: Proceedings of the FOCUS Conference on 
Eastern Regional Ground Water Issues, September 
27-29, 1988, Stamford, Connecticut. National 
Water Well Association, Dublin, Ohio, 1988. p 
493-509. 


Descriptors: *Water pollution prevention, *Local 
governments, *Groundwater management, *Man- 
agement planning, *Connecticut, *Groundwater 
quality, Groundwater pollution, Monitoring, 
Public participation, Regulations. 


In Connecticut, groundwater pollution can be ef- 
fectively prevented at the local level since the 
majority of land use activities are regulated by 
municipalities. However, land use decisions are 
typically made by well-meaning volunteer boards 
and commissions with little or no expertise in 
groundwater flow, contamination or protection. 
Communities need assistance in designing local 
groundwater protection measures. The Housatonic 
Valley Association (HVA), a private, nonprofit 
conservation organization, designed and imple- 
mented a grant-funded project to test a theoretical 
process for local groundwater protection. The 
project’s goal was to identify the steps necessary to 
create scientifically sound, legally defensible, and 
locally practical groundwater protection pro- 
grams. This paper describes the process, the suc- 
cesses and obstacles encountered and how the 
process subsequently changed. Working with four 
Connecticut towns, HVA tested methods for 
bringing resource specialists together with town 
officials and volunteers to collect and interpret 
technical data; pinpoint local groundwater supplies 
and potential contamination problems; promote 
widespread understanding of groundwater and the 
need to protect it; examine specific town needs and 
capabilities; and ultimately, create protection pro- 
grams. In exploring this process, HVA encoun- 
tered several unanticipated obstacles, such as a 
lack of scientific data for delineating protection 
boundaries; disagreement among resource experts 
regarding the effectiveness of certain protection 
measures; and local resistance to monitoring exist- 
ing activities which may pose a threat to ground- 
water. By identifying and addressing such prob- 
lems, the project has served to modify and refine a 
process which towns will find useful in creating 
protection programs. (See also W89-11916) (Au- 
thor’s abstract) 

W89-11944 





Field 4—WATER QUANTITY MANAGEMENT AND CONTROL 


Group 4B—Groundwater Management 


SAMWAT DATABASE FOR COMPUTER 
MODELS IN WATER MANAG! 


EMENT. 
For og bibliographic entry see Field 10A. 
W89-1199: 


ANALYSIS OF WATER-LEVEL FLUCTUA- 
TIONS IN WISCONSIN WELLS. 

Geological Survey, Madison, WI. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W89-12136 


4C. Effects On Water Of 
Man’s Non-Water 
Activities 


WATER SUPPLY IMPACTS OF NUCLEAR 
FALL. 
Case Western Reserve Univ., 
a of Systems Engineering. 

. Hobbs, Y. Luo, M. E. Maciejowski, and C. 
V. Chester. 
Water Resources Bulletin WARBAQ, Vol. 25, No. 
1, p 1-13, February 1989. 2 fig, 1 tab, 27 ref. U.S. 
Department of Energy contract DE-AC0S5- 
840R21400. 


Cleveland, OH. 


Descriptors: *Nuclear war, *Nuclear winter, *Nu- 
clear fall, *Water supply, *Groundwater availabil- 
ity, Drought, Surface water availability. 


‘Nuclear winter,’ more properly called ‘nuclear 
fall,’ could be caused by injection of large amounts 
of dust into the atmosphere. Besides causing a 
decrease in temperature, it could be accompanied 
by ‘nuclear drought,’ a catastrophic decrease in 
precipitation. Dry land agriculture would then be 
impossible, and municipal, industrial, and irrigation 
water supplies would be diminished. It has been 
argued that nuclear winter/fall poses a much great- 
er threat to human survival than do fallout or the 
direct impacts of a conflict. However, this does not 
appear to be true, at least for the U.S. Even under 
the unprecedented drought that could result from 
nuclear fall, water supplies would be available for 
many essential activities. For the most part, 
groundwater supplies would be relatively invulner- 
able to nuclear drought, and adequate surface sup- 
plies would be available for potable uses. This 
assumes that conveyance facilities and power sup- 
plies survive a conflict largely intact or can be 
repaired. (Author’s abstract) 

W89-11156 


STORM RUNOFF CHARACTERISTICS OF 
GRAZED WATERSHEDS IN’ EASTERN 
OREGON. 

Chequamegon National Forest, Park Falls, WI. 
For primary bibliographic entry see Field 2E. 
W89-11164 


SIMULATION OF THE EFFECTS OF URBAN- 
IZATION ON BASIN STREAMFLOW. 

Canada Centre for Inland Waters, Burlington (On- 
tario). 

H. Y. F. Ng, and J. Marsalek. 

Water Resources Bulletin WARBAQ, Vol. 25, No. 
1, p 117-124, February 1989. 3 fig, 4 tab, 11 ref. 


Descriptors: *River basins, *Streamflow, *Urban- 
ization, *Flooding, *Flood peak, *Urban hydrolo- 
gy, *Hydrologic models, *Simulation, Runoff, Wa- 
terford River Basin, Newfoundland, Canada. 


The hydraulic modeling of streamflow in the Wa- 
terford River Basin was conducted as part of com- 
prehensive investigations of the effects of urbaniza- 
tion on water resources in the basin. Using a de- 
tailed input data base, continuous simulation of 
streamflow in the study area was done by means of 
the HSPF (Hydrological Simulation Program-For- 
tran) model, which was calibrated for the existing 
conditions and then applied to several future land 
use scenarios. The basin climate and geology con- 
tribute to high conversion of precipitation into 
streamflow under the existing conditions. Conse- 
quently, future urban development in the study 
basin should not increase annual streamflow, but 


would contribute to increases in peak flows and 
the incidence of flooding because of the increased 
speed of runoff. If the impervious area in the basin 
is doubled, the peak flows may increase by about 
20%. (Author’s abstract) 

W89-11167 


ae ae RESPONSES TO DEVELOP- 
REGIONAL SEDIMENTARY 
AQUIFERS, 


—_ ical Survey, St. Simons Island, GA. 
ohnston. 

Cooma Water GRWAAR, Vol. 27, No. 3, p 316- 

322, May-June 1989. 3 fig, 14 ref. 


Descriptors: *Geohydrology, *Aquifer systems, 
*Groundwater depletion, *Groundwater mining, 
*Regional development, *Water table decline, Hy- 
drologic properties, Groundwater storage, Water 
level, Groundwater level, Groundwater recharge, 
Groundwater movement. 


The hydrologic response to development of three 
of the most heavily pumped sedimentary aquifer 
systems in the United States is reviewed. In the 
semiarid West, an unconfined sand aquifer and a 
confined sand and clay aquifer system have been 
subjected to withdrawals that are far greater than 
predevelopment recharge rates. As a result, the 
aquifers have large losses of groundwater from 
storage. However, the following responses to de- 
velopment are common in all three aquifer sys- 
tems: (1) groundwater circulation has increased, (2) 
rates of recharge have increased, mostly due to 
recirculation of — groundwater, or infiltra- 
tion of imported surface water used for irrigation 
in the semiarid West, (3) locations of recharge 
areas have changed, and (4) natural discharge has 
decreased. Regional water level declines associated 
with groundwater developments are inevitably ac- 
companied by some combination of elastic com- 
paction of aquifer material, inelastic compaction of 
aquifer material, inelastic compaction of fine- 
grained sediments and land subsidence, dewatering 
of aquifer material near pumping centers, and in- 
duced formation of sinkholes. The degree to which 
these changes occur is dependent on: (1) rates of 
pumping in relation to available recharge, and (2) 
lithology, specifically the proportion of sand, 
gravel, silt, clay, and carbonate rock that comprise 
the aquifer system. (Author’s abstract) 

W89-11274 


USE OF THE STRUCTURAL MODEL FOR 
THE ASSESSMENT OF ENVIRONMENTAL 
IMPACT ON COASTAL FISHERIES: AN AP- 
PLICATION, 

Tokyo Univ. (Japan). Ocean Research Inst. 

akata, and T. Hirano. 

Nippon Suisan Gakkaishi (Bulletin of the Japanese 
Society of Scientific Fisheries) NSUGAF, Vol. 55, 
No. 2, p 279-286, February 1989. 8 fig, 2 tab, 5 ref. 


Descriptors: *Case studies, *Environmental policy, 
*Environmental effects, *Coastal zone manage- 
ment, *Water pollution effects, *Marine fisheries, 
Coastal waters, Sediment discharge, Model studies. 


A case study of the use of the structural model for 
the assessment of environmental impact on the 
coastal fisheries is presented. The study focused on 
the impact of sediment discharge due to reclama- 
tion work, and an impact indicator was identified 
as differential catch of small shrimps in the pro- 
posed area. Eight environmental factors including 
use of increase of turbidity (C1) as input and the 
catch loss of the small shrimps (F1) as output, and 
interactions among them were identified. The 
interactions were formulated by using remaining 
ratios (a set of variables each of which indicate the 
rate deviation from the present state of each envi- 
ronmental factor) as variables. Each remaining 
ratio is normalized over the range (0-1); the upper 
boundary for the present state and the lower 
boundary for the largest impacted state. By input- 
ting predicted initial remaining ratio to Cl, the 
possible impact on F1 could be quantified. The 
effect-impact sequence of the structural model 
showed that the reduction in the area of the algal 
belt (factor B2) may have a major impact on the 
abundance of small shrimps in addition to the 
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reduction in primary production (factor B1) due to 
the turbidity increase. The utility of the structural 
model is that it allows easy visualization of the 
extent to which the coastal fisheries system can be 
affected in a concrete situation. Nevertheless, its 
estimate of the impact is still primitive; it is there- 
fore helpful to make use of other estimates togeth- 
er; the output of the structural model is just one of 
the important pieces of information to be consid- 
ered in the environmental impact assessment. 
(Friedmann-PTT) 

W89-11290 


PREDICTION OF SALT TRANSPORT DURING 
LEACHING OF SALINE SOILS FOR RECLA- 
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Dissolved organic carbon (DOC) dynamics were 
investigated in two undisturbed catchments 
(beech-podocarp-hardwood forest) and six catch- 
ments that had been clear-cut 8-10 yr previously 
and planted with pine. Over a 4-mo sampling 
period, DOC concentrations in an undisturbed 
catchment averaged 1.4, 16.0, 356.0, and 55.7 mg/ 
L in precipitation, throughfall, stemflow, and sur- 
face organic horizon, respectively. DOC concen- 
trations decreased to averages of 11.8 and 4.5 fl 
L in the subsoil and stream, respectively. 
annual flux of DOC was estimated as an input 
through precipitation of 3.4 g/sq m, 83.6 g/sq m 
through the organic horizon, and an export of 6.8 
g/sq m in the stream. The pronounced decrease in 
DOC concentration and flux in the subsoil horizon 
is related to the high concentrations of amorphous, 
oxalate-extractable Fe, and Al with high DOC- 
adsorption capacities. In streams draining the eight 
catchments, discharge-weighted DOC concentra- 
tions ranged for 4.5 to 10.2 mg/L. DOC and log 
discharge showed a 7 positive relationship 
and the rising limb of the storm hydrograph con- 
tained higher DOC concentrations than the falling 
limb, at similar discharges. Export of DOC in 1986 
ranged from 8 to 21 g/sq m and was related to the 
type of disturbance: the lowest values were record- 
ed in undisturbed catchments and the highest in 
catchments that had been clear-cut and the slash 
had not been burnt. Organic debris in the stream 
channel appear to be important sources of stream 
DOC and probably account for the higher DOC 
concentrations in the disturbed catchments ob- 
served 8-10 yr after disturbance. (See also W89- 
11773) (Author’s abstract) 
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Dissolved organic carbon (DOC) dynamics were 
investigated in three small wetland catchments: 
one covered by a scrub forest and the other two 
cleared, V-bladed, and planted with pine, 1 and 4 
yr before sampling. Over a 4-mo sampling period, 
DOC concentrations averaged 1.4, 20.9, 47.1, 46.0, 
and 45.7 mg/L in precipitation, throughfall, stem- 
flow, surface soil water, and subsoil water, respec- 
tively, in the scrub forest catchment. DOC concen- 
tration in the stream draining the catchment aver- 
aged 43.4 mg/L, reflecting the inability of the 
Larry River subsoils to adsorb DOC and the path- 
ways taken by water. In 1986, discharge-weighted 
DOC concentrations in the streams ranged from 
29.9 mg/L in the catchment disturbed 4 yr before 
sampling to 35.0 mg/L in the recently disturbed 
catchment and 37.9 mg/L in the catchment cov- 
ered by scrub forest. DOC export from the catch- 
ments in 1986 was estimated to be 30.6, 43.8, and 
41.7 B/sq m/yr, suggesting that disturbance had a 
minor effect on DOC export. The role of the hi 
DOC concentrations on the chemistry of the 
stream water was revealed by a large anion deficit, 
an average anion deficit:DOC relationship of 5.7 
meq/g, and an annual export of acidity of 184-263 
meq/sq m/yr. Within-storm sampling showed that 
pH and DOC were related inversely, and base 
titration suggested acid dissociation constants rang- 
ing from 4.4 to 4.9. (See also W89-11772) (Author’s 
abstract) 
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Patterns of edge-related environmental changes 
and plant water relations were investigated in the 
isolated forest reserves of the National Institute for 
Amazonian  Research-World Wildlife Fund 
(INPA-WWF) Minimum Critical Size Ecosystems 
project near Manaus (Brazil) early in the wet 
season. Air temperature was elevated and humidity 
reduced in the understorey within 40 m of the 
reserve margins, and air temperature and vapor 
pressure deficit (VPD) were higher in the interiors 
of 1 ha reserves than in 100 ha reserves. There was 
increased photosynthetically active radiation pene- 
tration to understorey level up to 40 m into a 100 
ha reserve, soil moisture was depleted in the outer 
20 m of both small and large reserves, and surface 
soil water potentials fell below--1.5 MPa at the 
margin of a 1 ha reserve. Studies of the leaf rela- 
tive water contents (RWCs) in understorey shrubs 
revealed no appreciable saturation deficits, al- 
though RCs were sometimes lower at reserve mar- 
gins. Studies of leaf conductances revealed no evi- 
dence of restriction of water loss in these plants, 
and conductances of plants near the edges were 
significantly higher and higher for longer. The 
principal importance of the microclimatic changes 
related to the reserve edges is in the increase in 
evaporative demand they represent. The depletion 
of soil moisture near the reserve margins is evi- 
dence that this increased evaporative demand did 
indeed cause increased evapotranspiration. The 
magnitude of the decrease in soil water potential 
near the reserve margin suggests that water short- 
age could indeed be a factor in increased tree 
mortality. However, the measurements of under- 
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storey plant water status failed to show any meas- 
urements of understorey plant water status failed 
to show any evidence of severe water deficits, but 
this may simply reflect the fact that they were 
made during the rainy season. Alternatively, the 
plants may avoid water deficits by closing their 
stomata and reducing their transpirational losses. 
The conductance data suggests that such a re- 
s ater f exist. (Miller-PTT) 
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While the Arctic marine environment has re- 
mained relatively untouched by modern industrial 
development to date, both direct and indirect im- 
pacts from development are beginning to appear. 
Development has been initiated gg moe | by oil 
and gas exploration activity in the Beaufort Sea 
and Arctic Islands, as well as by lead/zinc mining 
on Little Cornwallis Island and Baffin Island. 
Shorebase support facilities for offshore oil and gas 
exploration, fuel transfer facilities, two lead/zinc 
mines, and municipalities constitute _— 
land-based point sources of pollution. Offshore oil 
and gas exploration wells and production facilities 
constitute the other class of point source inputs, 
resulting in increased hydrocarbon loading from 
chronic spills, the use and disposal of oil-based 
drilling muds, and the discharge of produced 
water. Trace metal loadings to the sediments may 
also result from the discharge of spent drilling 
muds. Trace metal concentrations increase around 
mining operations as a result of the discharge of 
effluent from tailings ponds and the loss of ore 
concentrates during ship loading. Municipalities 
discharge raw sewage or effluent from sewage 
lagoons into the marine environment. The physi- 
cal, chemical, and biological impacts around point 
sources are generally confined to their immediate 
vicinity. It is becoming increasingly clear that non- 
point source impacts from land-based activities 
warrant attention. This paper provides an analysis 
of anthropogenic inputs and their impact, a brief 
description of the legislative base and management 
structure for addressing development-related im- 
pacts, and an assessment of priority needs to ensure 
that the quality of the Arctic marine environment 
is well understood and protected. (See also W89- 
11852) (Lantz-PTT) 
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This document assesses and compares the environ- 
mental impacts of various alternatives for remedial 
action at the Riverton uranium mill tailings site 
located 2 miles southwest of Riverton, Wyoming. 
The site covers 173 acres and contains 70 acres of 
tailings and several of the original mill structures. 
The Uranium Mill Tailings Radiation Control Act 
of 1978 (UMTRCA), Public Law 95-604, author- 
izes the US Department of Energy to clean up the 
site to reduce the potential health impacts associat- 
ed with the residual radioactive materials remain- 
ing at the site and at associated properties off the 
site. The US Environmental Protection Agency 
promulgated standards for the remedial actions (40 
CFR 192). Remedial actions must be performed in 
accordance with these standards and with the con- 
currence of the Nuclear Regulatory Commission. 
The preferred alternative is to stabilize the tailings 
at their present location by consolidating the tail- 
ings and associated contaminated soils into a recon- 
toured pile. A radon barrier of compacted earth 
would be constructed over the pile, and various 
erosion control measures would be taken to assure 
the long-term stability of the pile. An underground 
bentonite slurry wall would be constructed around 
the perimeter of the stabilized pile to minimize 
additional groundwater contamination. Another al- 
ternative which would involve moving the tailings 
to a new location is also in this document. 
This alternative would generally involve greater 
short-term impacts and costs but would result in 
stabilization of the tailings at a more remote loca- 
tion. The no action alternative is also assessed in 
this document. (Author’s abstract) 

W89-11880 


ENVIRONMENTAL EVALUATION OF PO- 
TENTIAL PETROLEUM DEVELOPMENT ON 
THE NATIONAL PETROLEUM RESERVE IN 
ALASKA, 


December 15, 1979. 238p, 14 fig, 8 tab, 35 ref, 3 
append. 


Descriptors: *Resources development, *Environ- 
mental impact, *Water pollution effects, *Manage- 
ment planning, *Alaska, *Environmental protec- 
tion, *Oil industry, Oil pollution, Social aspects, 
— impact statement, Gravel, Arctic, 
Wildlife. 


This is an environmental analysis of potential de- 
velopment, production, transportation, and distri- 
bution of petroleum resources from the National 
Petroleum Reserve in Alaska (NPRA). Because no 
specific programs have been developed to date in 
NPRA, no site-specific analyses of impacts are 
possible. Such analyses will be possible only when 
specific lease sites and programs are identified. 
This impact analysis therefore considers those an- 
ticipated impacts that could likely be associated 
with future potential development. The principal 
environmental concerns stemming from develop- 
ment and production are: impacts on the Inupiat 
culture and lifestyle, particularly through effects 
on subsistence pursuits; impacts on wildlife, espe- 
cially on caribou and waterbirds; and depletion of 
gravel and water resources, which are in limited 
supply. (Lantz-PTT) 
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There are many existing and proposed rock and 
sand and gravel quarries in the northeast supplying 
aggregate materials for the construction of roads 
and buildings. Many of these quarries either are or 
will require dewatering. Since dewatering involves 
the dynamic management of groundwater, often 
over long periods of time, its regulation must be 
preceded by some advance planning including and 
Environmental Impact Statement. As a part of this 
planning, predictive analyses are frequently per- 
formed to determine the amount of pumpage re- 
quired for the dewatering as well as the impact of 
the dewatering on neighboring water supplies and 
surface water resources. A case history is present- 
ed which illustrates the use of a porous media 
numerical model for the evaluation of dewatering 
the Lockport dolomite in Central New York for a 
proposed quarry. The primary objectives were 
typical of quarry dewatering analyses. They ad- 
dressed the estimated pumpage required to 
dewater the proposed quarry, the determination of 
the impacts on the water levels in the surrounding 
area, the estimation of the length of time required 
to fill the quarry with water after mining is com- 
pleted, and the evaluation of various options to 
minimize potentially adverse drawdowns caused 
by dewatering. This study illustrates how porous 
media models can provide valuable insight regard- 
ing the dewatering of fractured formations. (See 
also W89-11916) (Lantz-PTT) 
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This bibliography lists over 1,400 references, some 
600 obtained since Argonne National Laboratory’s 
1984 preparation of a similar bibliography. The 
references include books, journal articles, confer- 
ence and symposium proceedings, government and 
industrial reports, workshop proceedings, disserta- 
tions and theses, and bibliographies. Nine data 
bases were searched and more than 60 organiza- 
tions were contacted to identify literature on envi- 
ronmental aspects of the installation of gas pipe- 
lines. The data bases searched were: Agricola, 
Aquatic Sciences and Fisheries Abstracts, Com- 
pendex, Conference Papers Index, DOE Energy, 
Enviroline, Environmental Bibligraphy, NTIS, and 
Water Resources Abstracts. Keywords searched 
include: aquatic community, biomass, ecosystem, 
environmental impact, environmental management, 
estuary, horizontal drilling, joint-use-corridor, 
pipeline construction, pipeline right-of-way, right- 
of-way, soil, water chemistry, water quality, wet- 
land characterization, wetland management, and 
wetlands. (Lantz-PTT) 
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A survey for Legionella in public water supplies in 
England failed to detect culturable L. pneumophila 
in all but samples from taps in buildings; however, 
the organism was detected in underground and 
surface water sources and distribution systems 
using an indirect immunofluorescent assay (IFA) 
to L. pneumophila serogroup 1. Culturability was 
related to temperatures above 20 C. In water 
mains, L. pneumophila was associated with bio- 
films or sediment. Non-culturable L. pneumophila 
detected in potable waters by IFA were recovered 
by heat shock experiments demonstrating their via- 
bility. Although the strain found in potable water 
is rarely associated with disease, monoclonal ex- 
pression, a virulence marker, was altered by heat 
shock. These findings have implications for the 
prevention of legionellosis and may explain the 
sporadic nature of Legionnaires’ disease in the 
community. (Author’s abstract) 
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A K. pneumoniae strain, isolated from a water 
treatment system, was tested in growth measure- 
ments for its ability to multiply at substrate con- 
centrations of a few micrograms per liter. The 
organism multiplied on mixtures of carbohydrates 
and amino acids at a substrate concentration of 1 
microgram of C of each compound per liter. Tests 
with individual compounds revealed that carbohy- 
drates in particular were utilized at low concentra- 
tions. The K sub s values obtained for maltose and 
maltopentaose were 53 micrograms of C/] and 114 
micrograms of C/I, respectively. The results indi- 
cated the K. pneumoniae are able to utilize a 
variety of substrates at a concentration of only a 
few micrograms/1. A number of carbohydrates are 
preferred substrates for this organism. Thus, intro- 
duction of these bacteria into drinking water may 
cause coliform positive drinking water samples 
either as a result of the survival of these bacteria or 
even growth when sufficient substrate is available. 
(Friedmann-PTT) 
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A microbial toxicity assay based on inhibition of 
beta-galactosidase biosynthesis in Escherichia coli 
was evaluated for toxicity screening in a large 
municipal wastewater system. Beta-galactosidase 
biosynthesis in a wild type E. coli strain was less 
sensitive than Daphnia pulex to toxic wastewater 
samples. Assay sensitivity was improved by em- 
ploying a mutant bacterial strain that was permea- 
ble to hydrophobic compounds. Further increase 
in sensitivity was obtained by pretreating the 
mutant with Polymyxin B. The modified assay 
compared well to D. pulex bioassay but was less 
sensitive to some samples than Microtox. (Author’s 
abstract) 
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In recent years, various types of imperfect fungi 
have been isolated from water systems. Fungal 
spores and mycelia can be inactivated by low 
concentrations of chlorine in the laboratory but 
survive in some habitats in water distribution sys- 
tems. A field study was conducted that provided 
evidence that some types of fungi are able to grow 
in water distribution systems. Replicate samples 
from private residences were used to demonstrate 
tt fungal densities are sometimes much greater 
than the levels that could be explained by adventi- 
tious spores. Distribution system samples were ob- 
tained from residential taps and, in some cases, 
from fire hydrants and elevated storage tanks. 
Four replicate samples were obtained at each site 
for the groundwater systems and 8 replicate sam- 
ples were obtained at each site in the surface water 
systems. Replicate sampling was essential to dem- 
onstrate the variations in fungal densities in the 
water systems. Fungi were isolated by the mem- 
brane filter procedure. The samples from the stor- 
age tank has a significantly higher av — fungus 
count than the samples from private residence and 
a higher fraction of samples with fungi present 
although that difference was not significant. The 
fungus content of water samples collected from 
fire hydrants was significantly different from the 
fungus content of water samples collected from 
private residences in the same block. The fungus 
responsible for the one sample set with many fungi 
from the residences was a Cladosporium, while the 
fungi from the three sample sets with many strains 
from the storage tank were a Penicillium and a 
lophia, neither of which were seen in residen- 
tial samples; fungi in the sample sets from hydrants 
were predominantly Penicillium and Rhodotorula. 
Elevated storage tanks open to the atmosphere 
appear to be significant sources of fungal input to 
some systems. (Friedmann-PTT) 
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Ensuring the sanitary quality of the potable water 
supply requires continuous control. Traditionally, 
germs indicating fecal contamination are detected 
as it is difficult of isolate and enumerate the patho- 
genic organisms. An on-site locatable automatic 
device ‘E. colimeter’ was developed. This device 
can detect one thermoresistant bacterium with a 
response time below 10 h. A multiple cell multiple 
channel testing unit was used. Metrohm EA 880- 
220 measuring cells were used, with a 200 ml total 
volume. For measurement, a 6-channel potentio- 
metric recorder was used. The first test were car- 
ried out using the LTB medium on the E. coli 
strain. Several tests were performed using pure 
cultures to verify Wilkins’ method. To evaluate the 
device, a comparison was carried out between the 
response given by the device and that deduced 
from the visual interpretation of the potential 
(time) curve recorded from the same cell. Overall, 
the automatic device provided a diagnosis very 
close to that of an operator interpreting the results 
of cells run manually under the same conditions. 
The tests thus confirmed the semi-quantitative 
nature of the device, with an error in half of the 
cases smaller than 1 power of 10 in terms of count, 
and in the other half in the order of 1 to 2 powers 
of 10, which is highly compatible with the alarm 
and monitoring functions assigned to the device. 
(Friedmann- 
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Cryptosporidium and Giardia are enteric dwelling 
parasites that cause diarrheal illness. These para- 
sites are present in numerous animal species and 
the potential zoonotic transmission to man via 
water is of increasing concern. Water samples col- 
lected from recreational sites throughout the state 
of Arizona were assayed for the presence of Giar- 
dia cysts and Cryptosporidium oocysts using a 
qualitative presence/absence immunofluorescent 
assay with cell wall specific monoclonal antibodies 
developed in the laboratory. Seven percent of the 
water samples were positive for Giardia cysts 
while 30% were positive for Cryptosporidium oo- 
cysts. In addition, a quantitative assay was per- 
formed on each water sample for Cryptosporidum 
oocysts. The presence/absence qualitative immun- 
ofluorescent assay method proved to be a more 
efficient, sensitive and reliable means to detect 
these parasites in surface waters. (Author’s ab- 
stract) 
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Hepatitis A virus (HAV) contamination studies 
and cell-culturable virus determination were un- 
dertaken on oysters (Crassostrea angulata) and 
mussels (Mytilus edulis) kept for six months in the 
sea near the outfall of a sewage treatment plant. 
Shellfish and seawater samples were collected on 
11 occasions at roughly 15-d intervals during this 
period. A radioimmunoassay revealed HAV con- 
tamination indices (P/N > or = 2.1) in 3 oyster 
and 6 mussel samples and 1 seawater sample. When 
a radiocompetition test was run on these samples, 
however, specificity was noted in one mussel 
sample only (P/N = 2.4). Immune electron mi- 
croscopy showed that HAV particles were present 
in three effluent samples. Although a frequent 
demonstration at sometimes high concentrations 
(326.0 MPNCU/100 ml) in the effluent was ob- 
served, no cell-culturable virus were detected in 
both the shellfish and the seawater. Adenovirus 
alone were detected in one mussel sample, but not 
in the effluent. Complementary studies are now 
being conducted on all samples with an RIA HAV 
contamination index of P/N > or = 2.1. The 
results of this investigation of viral contamination 
in a natural marine environment and the HAV 
detection assays underscore the difficulty in deter- 
mining the true extent of these phenomena. (Au- 
thor’s abstract) 
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While their presence is common in the environ- 
ment, culture and isolation of Legionella from en- 
vironmental waters are fastidious. Free-living 
amoebae have identical aquatic habitats and are 
probable natural hosts for Legionella. In a labora- 
tory investigation, it is shown that amoebae can 
feed on Legionella on solid and in liquid media; 
both survived on several subcultures of amoebae, 
including Acanthamoeba castellanii, A. polyphaga, 
Naegleria fowleri, N. australiensis, and N. lovan- 
iensis. Amoebae were isolated from river waters 


lysates were positive for Le- 
gionella by IFD with different pools of antisera (A, 
B and C from Centers for Disease Control, Atlan- 
ta). hee ohieamaeed page of _ — into 

w isolation o! pneumo- 

rs ad web ati eee These re- 
sults suggest that amoebae are likely to be natural 
hosts for Legionella and are convenient as an eco- 
logical model in the laboratory. Intracellular repli- 
cation and inclusion in resistant cysts of amoebae 
give them a possibility of survival in unfavorable 
conditions. Legionellosis might be the result of an 
accidental event caused by man in the 
cycle of an aquatic bacteria usually developing in 
amoebae. (Friedmann-PTT) 
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A borough water supply was endangered when 
approximately 1000 gallons of leaded gasoline 
leaked from an underground storage tank. After 
free product recovery was completed, an in situ 
bioreclamation program was started. The changes 
in microbial numbers during nutrient addition are 
documented by evaluating adenosine triphosphate 
(ATP), plate counting, and the acridine orange 
direct counting (AODC) method. An interlabora- 
tory evaluation of microbial detection by culture 
techniques was also conducted. The plate count 
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data on similar media were the same for the two 
laboratories. An incubation period of at least 7, and 
preferably 14 days is necessary. The lack of corre- 
lation of ATP with other biomass indicators may 
reflect unknown stresses on the microbial commu- 
nity and not that ATP cannot be used as a biomass 
indicator. Finally, AODC in these samples was 1 
to 2 orders of magnitude higher than CFU, but 
was also frequently lower than the CFU on nutri- 
ent agar incubated for 14 days. Of the procedures 
tested, plate counts on nutrient agar are a good 
indicator of the progress of an in situ bioremedia- 
tion of a petroleum hydrocarbon spill. (Friedmann- 
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Model organisms can be used to detect the possible 
presence of pathogens (index-function) or to assess 
the performance of a treatment process (indicator- 
function). To evaluate the index-function of 
FRNA-phages, their ecology was studied. These 
phages were shown to be absent from feces of 
humans, dogs, cows, horses and to occur in rela- 
tively low numbers only in the feces of pigs and 
calves. High counts were obtained from feces of 
broiler chickens (1,000-10,000,000 pfu/g). In vari- 
ous types of wastewater, counts were usually be- 
tween 1,000 and 10,000 pfu/ml. These high counts 
could not be explained by direct fecal input. Multi- 
plication of FRNA-phages in the environment 
seemed unlikely because of the necessity of bacte- 
rial host-strains to bear F-pili. These are only pro- 
duced at temperatures above 30 C. It was shown, 
however, that multiplication of FRNA-phages can 
also occur if a host-cell pregrown at 37 C (e.g. in 
the warm-blooded intestine) is transferred to envi- 
ronmental temperatures. Hence, the presence of 
FRNA-phages in environmental samples is indi- 
rectly associated with fecal pollution. (Author’s 
abstract) 
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A computer program used to estimate the most 
probable number of bacteria in a suspension is 
presented. For traditional most probable number 
(MPN) tables, values can be found for a dilution 
factor of 2 or 10 and 3, 5 or 10 replicates in each 
dilution step only; in some tables, these values are 
given for 90 percent or 95 percent confidence 
limits, which should give information on the accu- 
racy of a single test. With the improved method, 
dilution and inoculation steps are automated so 
that a simultaneous inoculation of 96 tubes can be 
made within seconds. With a commercial scanning 
system and the computer program, a large number 
of scanning data can be processed into test results 
with little personnel or material expenditure. With 
the formula of Cochran, similar theoretical confi- 
dence limits were obtained at a dilution factor of v 
= 150 and 12 replicates that coincide with the 


Standard Method v =10 and p =5 (F = 3.3), 
where the confidence range is spread over a power 
of ten. To validate this formula, 64 tests were made 
in a microsystem with 12 replicates each and dilu- 
tion factor v =150, to estimate the MPN of two 
suspensions. In the first suspension, 10 (16 percent) 
of values were out of confidence limits, but in the 
second test, only 2 values were out of limits. The 
advantages of an automated MPN estimation are 
reduction of the handling error, increase in accura- 
cy, and time and material savings. (Freidmann- 


PTT) 
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The nitrocellulose enzyme immunoassay (NC- 
EIA) method was developed and optimized as a 
practical and rapid means of analyzing potable 
waters for the presence of viruses. Polioviruses 
types 1 and 2 were used; the enzyme immunossay 
was used on electropositive-filtered tap water, and 
was made from rabbit antibody, anti-rabbit biotiny- 
lated sera and streptavidin-horseradish peroxidase. 
The chromogen was 4-chlor-1-napthol. The NC- 
EIA procedure used the Bio-Rad microfiltration 
apparatus. Amplification of NC-EIA using Biotin- 
AB and SA-HRP enable detection of polioviruses 
in PBS to be at least ten times more sensitive by 
using the streptavidin-biotin procedure. The assay 
detected viruses in all three eluents that were 
tested. Initial experiments also indicated that the 
beef extract eluents were superior to glycine for 
elution of virus from filters. The sensitivity to the 
viral protein in the concentrates was 10,000- 
100,000 PFU, which represented 6-30 ng of pro- 
tein. These results show that the NC-EIA can 
regularly detect nanogram amounts of viral anti- 
gen in water sample concentrates, and will be able 
to augment current infectivity assay methodology. 
(Friedmann-PTT) 
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A total of 111 water samples were drawn from 15 
wells were subjected to bacteriological examina- 
tion to determine the suitability of the monitored 
wells as a source of drinking water. Significant 
levels of bacterial pollution indicators were detect- 
ed in the underground water samples during the 
period of study. Total bacterial counts ranged be- 
tween 10-10,000 CFU/ml. Fecal streptococci were 
the most common and detected in 96 percent of 
water samples. Lower percentages of samples 
(92.55 and 45 percent) were contaminate with total 
coliforms, fecal coliforms and total clostridia, re- 
spectively. For fecal coliforms, fecal streptococci 
were less than 0.7 in 86% of the examined samples. 
Anaerobic bacteria were detected in the examined 
well water samples. Only 101 water samples were 
tested for anaerobic spore-formers and all showed 
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positive results. Most examined wells did not meet 
the water quality standards for drinking water. 
Accordingly, the necessity of controlling bacterial 
pollution in groundwater through disinfection was 
clearly confirmed. Testing the underground water 
for more than one indicator represents an impor- 
tant approach for water quality assurance. (Au- 
thor’s abstract) 
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Different sources of contamination with Klebsiella 
pneumoniae were separated in a river system in 
Sweden, with the aid of a computerized biotyping 
system, to study the relative proportion of domi- 
nating biotypes along the river and in the raw 
water intake to a major city. Water samples were 
taken from 29 points along the river Gota alv; 
bacteriological analyses were made for total and 
fecal coliforms, fecal streptococci and coliphages, 
and 5 to 10 colonies were randomly isolated from 
each sample based on Vp, Indole and Citrate reac- 
tions. Isolates giving a positive-positive reaction 
were further analyzed in the phenoplate system. 
The phenoplate system was used for biochemical 
fingerprinting; 48 tests giving a high degree of 
discrimination among strains of Klebsiella were 
selected. The sum of the test results for each 
reaction was calculated based on the four separate 
readings, and were compared pair-wise for all 
tested strains. From the river, a total number of 
270 Klebsiella isolates were phenotyped. The iso- 
lates fell into 80 different groups, dominated by 
two groups: C01 and C02. Ten more phenotypes 
with between 2 and 11 isolates were found. The 
relative proportion of K. pneumoniae from the 
industrial raw water was in the range of 25 to 40 
percent of the fecal coliform count. When sudden 
high concentrations occurred, these were nearly 
always dominated by the specific biotypes of Kleb- 
siella from the industry. Although the fecal coli- 
forms count in many instances gives a clear hygi- 
enic indication, a dominance of environmental 
strains of mainly Klebsiella may lead to false risk- 
assessments. Biotyping was proven in this study to 
be a valuable tool for tracing pollution source and 
testing the relative impact of a specific pollutant. 
(Friedmann-PTT) 
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Over 700 community drinking water supplies were 
sampled for the pesticide Temik (aldicarb and its 
oxidative metabolites aldicarb sulfoxide and aldi- 
carb sulfone) in Florida. All community wells sam- 
pled were located in counties where Temik was 

rted to have been used and approximately one- 
half of the wells were located in counties where 
groundwater was determined to be highly suscepti- 
ble to contamination by Temik. Susceptibility was 
determined using ranking criteria that incorporated 
groundwater recharge characteristics, water use, 
and Temik use patterns. Temik was not detected in 
any of the community supply wells sampled during 
the study. However, it was detected in shallow, 
private wells, as was the pesticide ethylene dibro- 
mide in counties with groundwater characterized 
as highly susceptible to contamination. (Author’s 
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The study of marine sediments represents a useful 
tool for determining the actual state of environ- 
mental pollution and for understanding the origin 
and mechanism of the phenomena. Sediments pro- 
vide both a record of the past climatic and geologi- 
cal events and an indication of the activities of man 
in the surrounding watershed. Under ideal condi- 
tions where almost no physical and biological dis- 
turbances have occurred, ts can be an in- 
valuable historical record of environmental pollu- 
tion. The establishment of detailed and accurate 
chronologies of sedimentation is required in order 
to calculate rates of sedimentation and elemental 
fluxes. One of the most useful methods of dating on 
a time scale of 100-200 years is by means of the 
natural isotope Pb210, followed by confirmation 
using the artificial isotope CS137. All the major 
constituents and many trace elements (Mg, Al, Si, 
S, Cl, K, Ca, Ti, Cr, Mn, Fe, Cu, Zn, Pb, Br, Rb, 
and Sr) were determined for three sediment cores 
from the lagoon of Venice, Italy by x-ray fluores- 
cence spectrometry. The percentage of organic 
matter was also evaluated. The sedimentary hori- 
zons were dated by Pb210 and Cs137 techniques, 
fluxes to the sediment were calculated, and the 
anthropogenic origins of some heavy metals were 
considered on the basis of flux regression analysis. 
The lagoon of Venice has been moderately affect- 
ed by anthropogenic Zn, Pb, and Cu, whereas no 
Cr enrichment was found. (Doria-PTT) 
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A biomonitoring program has been developed to 
support the National Policy for the Development 
of Water Quality-Based Permit Limitations for 
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Toxic Pollutants. The program focuses on the use 
of laboratory toxicity tests on aquatic plants and 
animals to predict ecosystem impact caused by 
toxic pollutants. Both acute and chronic toxicity 
tests were developed to test effluents and ambient 
waters. Laboratory and biological field studies 
were conducted at nine sites. Single species labora- 
tory toxicity tests were found to be good predic- 
tors of impacts on the ecosystem when two or 
more species were used. Biomonitoring can be 
undertaken either on effluents and/or on the re- 
ceiving waters. In that toxicity related to seeps, 
leachates and storm sewers has o been found 
upstream from dischargers, it is beneficial to con- 
duct both effluent and ambient biomonitoring. 
(Author’s abstract) 
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Sistema Integrado de Tratamento de Efluentes Li- 
quidos (SITEL) is responsible for the treatment 
and disposal of wastewater generated by Polo Pe- 
troquimico do Sul, a petrochemical complex in 
southern Brazil. SITEL is composed of three 
stages of treatment: primary, secondary (activated 
sludge ee | tertiary (eight connected stabiliza- 
tion ponds), and a final system on land. 
SITEL has decided to expand its wastewater test- 
ing and environmental monitoring program to in- 
clude bioassays. This action is necessary because 
physical and chemical data alone are not sufficient 
for the evaluation of treatment efficiencies and for 
the assessment of the potential effects of disposal 
practices on receiving water and associated biota. 
For this reason, an additional program including 
two short-term toxicity tests with eggs and larvae 
of Pimephales promelas was implemented. The 
first results obtained suggest good performance of 
the treatment system concerning reduction of tox- 
icity. In the tertiary stage of treatment, the toxicity 
tests were shown to be more effective than physi- 
cal and chemical analysis. (Author’s abstract) 
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The ability of a two-trap tandem system, one con- 
taining a nonspecific adsorbing material, such as 
graphatized carbon black (Carbopack B), and the 
other one filled with a sulfonic acid type silica- 
based cation exchanger (SCX), to extract and iso- 
late basic compounds from real matrices was eval- 
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uated by applying this device to the determination 
of triazine residues in water and vegetables. After 
percolation through the Carbopack column (ex- 
traction cartridge) of water samples or suitability 
prepared vegetable extracts, the two traps were 
connected in series; a methylene chloride-methanol 


cohine Maal Gitano saat 
performance liquid c'! hic apparatus, 
which was operated i ly in the reverse- 
phase mode with UV detection at 220 nm. The 
per ote recoveries of eight triazines from the 
two matrices considered ranged between 95% and 
100%. The limits of sensitivity of this method for 
triazines were set at 10 ng/g of vegetable material 
and 10 ng/L of water by sampling 100 ml o fit. 
(Author’s abstract) 

W89-11300 


MONITORING OF ACIDIFICATION BY THE 
USE OF AQUATIC ORGANISMS. 

Bergen Univ. (Norway). Zoological Museum. 

For primary bibliographic entry see Field 7B. 
W89-11346 


ANALYTICAL METHOD FOR BUTYLTIN SPE- 
CIES IN 


SHELLFISH, 
Bowdoin Coll., ‘ern ME. Hydrocarbon Re- 
search Center 
D. S. Page. 
Marine Pollution Bulletin MPNBAZ, Vol. 20, No. 
3, p 129-133, March 1989. 1 fig, 2 tab, 30 ref. 


*Pesticides, *Organotins, *Pollutant 
Monae 


A method for errs (TBT) ph di- 
butyltin (DBT) in is presented that 
modest requirements on it and suppli —¢ 
is based on capillary gas c hic analysis 
of hexyl derivatives of organotin species and con- 
sists of a wet extraction of a spiked 
with methylene chloride. This is followed by treat- 
ment with hexyl magnesium bromide to form the 
hexyl derivatives of any extractable organotin spe- 
cies present. These tetra-alkyltins have low volati- 
lities and separate well in the gas c 
The resulting derivatized extract is cleaned up by 
liquid chromatography on silica gel followed by 
concentration and quantitation using — Gc. 
Ordinarily, three sets of duplicate samples are ana- 
lyzed at a given time. If the results for a given 
duplicate are not sufficiently precise, then a second 
duplicate from the remaining te is ana- 
lyzed. Two internal standards are used. Data are 
presented showing that the precision and accuracy 
of the method are generally better than +or- 20%. 
The analysis provides means for making an 
assessment of TBT inputs. This analytical method 
byt labor-intensive and requiring some synthetic 
= up, provides good precision and 
cmany of err” unsophisticated instru- 
mentation. (Miller: 
W89-11386 


INVESTIGATIONS OF ‘PETROLEUM HYDRO- 
CARBONS’ IN SEAWATER, USING HIGH 
PERFORMANCE LIQUID CHROMATOGRA- 
PHY WITH FLUORESCENCE DETECTION. 
Deutsches Hydrographisches Inst., Hamburg (Ger- 
many, F.R.). 

N. Theobald. 

Marine Pollution Bulletin MPNBAZ, Vol. 20, No. 
3, p 134-140, March 1989. 5 fig, 1 tab, 10 ref. 


Descriptors: *Oil pollution, *Pollutant identifica- 
tion, *Hydrocarbons, *Liquid chromatography, 
*Seawater, *Fluorescence, Ultraviolet analysis, 
North Sea, Baltic Sea, Atlantic Ocean. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5A—Identification Of Pollutants 


A high performance liquid chromatographic 
(HPLC) separation on a reversed phase C18 
column has been developed for the analysis of 
petroleum hydrocarbons. Water extracts from the 
North Sea, Baltic Sea and North Atlantic, repre- 
senting different degrees of pollution, were investi- 
gated by classical ultraviolet fluorescence spectros- 
copy and HPLC with fluorescence detection. The 
HPLC method proved to be simple, sensitive, and 
rugged enough to be used on board a ship. The 
chromatographic analysis yields far more informa- 
tion about the water samples than the spectrosco- 
pic analysis alone. It could be shown that a great 
part (50-90%) of the fluorescence, generally re- 
ferred to as petroleum hydrocarbons, is caused by 
non-hydrocarbonic, polar compounds. (Author’s 
abstract) 

W89-11387 


BIOLOGICAL ASSESSMENT OF THE WATER 
QUALITY IN SOUTH-HOLLAND (THE NETH- 
ERLANDS) 


Hoogheemraadschap van Rijnland, Leiden (Neth- 
erlands). 

For primary bibliographic entry see Field 7B. 
W89-11390 


MULTIELEMENT PRECONCENTRATRION 
OF TRACE METALS FROM NATURAL 
WATERS BY SOLVENT EXTRACTION WITH 
AN ALKYLATED OXINE DERIVATIVE. 
McMaster Univ., Hamilton (Ontario). Dept. of 
Chemistry. 

V. Pavski, A. Corsini, and S. Landsberger. 

Talanta TLNTA2, Vol. 36, No. 3, p 367-372, 
March 1989. 5 tab, 30 ref. 


Descriptors: *Water analysis, *Pollutant identifica- 
tion, *Trace metals, *Natural waters, Separation 
techniques, Kelex, Seawater, Isotope studies, Hy- 
drogen ion concentration, Chelation, Atomic ab- 
sorption spectrophotometry, Calibrations. 


The potential of a proprietary alkylated derivative 
of oxine (8-quinolinol), 7-(4-ethyl-1-methyloctyl)-8- 
quinolinol (HL), the active component of Kelex 
100, was investigated as a good extractant for 
environmentally significant trace metals in natural 
waters. In addition to possessing unselective com- 
plex-forming characteristics similar to those of its 
parent compound, the enhanced lipophilicity of 
HL relative to oxine should make higher distribu- 
tion ratios attainable. The efficiency of HL in 
toluene for extraction of nine trace metals from 
artificial and natural seawater as well as natural 
lake water matrices, has been studied with radioi- 
sotopes, as a function of pH. The optimized pre- 
concentration procedure has been applied to the 
seawater reference material, CASS-1. Kelex-100, a 
commercially available alkylated derivative, is 
shown to be effective in purified form for the 
simultaneous extraction of trace levels of Cd(II), 
Co(II, (Cu(II), Mn(I}, Ni(ID, Pb(II, and Zn(II) 
from natural waters into toluene. The high lipophi- 
licity of the extractants and its chelates affords 
large preconcentration factors in a single batch- 
extraction. Back-extraction with a small volume of 
nitric acid provides additional enrichment for sub- 
sequent determination of total (soluble) metal by 
graphite-furnace atomic absorption spectrometry. 
Calibration with standard solutions can be used, 
which has advantages over the method of standard 
additions. (Miller-PTT) 

W89-11394 


TRACE METAL CONTENTS IN CERTIFIED 
REFERENCE SEDIMENTS DETERMINED BY 
NITRIC ACID DIGESTION AND ATOMIC AB- 
SORPTION SPECTROMETRY. 

National Inst. of Oceanography, Haifa (Israel). 

B. S. Krumgalz, and G. Fainshtein. 

Analytica Chimica Acta ACACAM, Vol. 218, No. 
2, p 335-340, March 1989. 2 tab, 18 ref. 


Descriptors: *Trace metals, *Cadmium, *Copper, 
*Lead, *Zinc, *Iron, *Pollutant identification, Sep- 
aration techniques, Heavy metals, Leaching, 
Atomic absorption spectrophotometry, Marine 
sediments, Fluvial sediments. 


The trace metal (cadmium, copper, lead, zinc, iron) 
contents of certified reference sediments (BCSS-1, 
MESS-1, SRM 1645 river sediments and SRM 
1646 estuarine sediment) were determined by nitric 
acid digestion at 140 C without silicate lattice 
dissolution. All the metals studied except iron were 
completely recovered by this digestion method as 
shown by atomic absorption spectrophotometry. 
About 20% of the iron was incorporated into the 
silicate lattice and was not dissolved by the nitric 
acid digestion. The certified values for iron can be 
used only for procedures involving complete sedi- 
ment dissolution. The trace metal contents in SRM 
1645 were also examined by using the hydroxylam- 
monium chloride/acetic acid leaching procedure. 
The results show that this extraction method re- 
covers only different portions of the trace metals 
bound to various phases of a particulate sediment. 
(Geiger-PTT) 

W89-11402 


SPECIATION OF COPPER IN FRESH 
WATERS. 

Nagoya Univ. (Japan). Faculty of Engineering. 
T. Miwa, M. Murakami, and A. Mizuike. 
Analytica Chimica Acta ACACAM, Vol. 219, No. 
1, p 1-8, April 1989. 3 fig, 4 tab, 10 ref. 


Descriptors: *Water chemistry, *Speciation, *Pol- 
lutant identification, *Water analysis, *Copper, 
*Particulate matter, *Sorption, Rivers, Chelating 
agents, Ion exchange, Cations, Atomic absorption 
spectrophotometry. 


The cations and readily dissociable complexes of 
copper were separated from copper adsorbed on 
inorganic and organic particulate species in river 
and pond waters by selective sorption on a strong- 
acid cation-exchange resin, AGSOW-X12, and a 
chelating resin, Chelex-100, for graphite-furnace 
atomic absorption spectrometry. The sorption be- 
havior after the pH change and removal of carbon 
dioxide suggests that the dominant low-molecular- 
weight copper species in river waters are neutral 
CuCO3 and Cu(++) ions for Chelex-100 and 
CuCO3 and Cu(++) for AGSOW-X12. The mi- 
croreticular resins AGSOW-X12 and Chelex-100 
absorbed none of the negatively charged colloidal 
aggregates prevalent in freshwaters (humic sub- 
stances/hydrated iron (III) oxide/kaolin, hydrated 
iron (III) oxide/kaolin, and hydrated iron (III) 
oxide/silica). (Geiger-PTT) 

W89-11403 


IDENTIFICATION AND QUANTIFICATION 
OF P-CHLOROBENZENESULFONIC ACID IN 
GROUNDWATER. 
National Enforcement 
Denver, CO. 

D. S. Kendall. 
Analytica Chimica Acta ACACAM, Vol. 219, No. 
1, p 165-169, April 1989. 1 tab, 8 ref. 


Investigations Center, 


Descriptors: *Water pollution sources, *Organic 
compounds, *Groundwater pollution, *Infrared 
spectroscopy, *Pollutant identification, Organic 
carbon, Chromatography, Hazardous waste dispos- 
al, Waste identification, Organic wastes, DDT. 


Infrared spectra of various extracts were used to 
identify p-chlorobenzenesulfonic acid (a by-prod- 
uct of DDT production) in groundwater from the 
Stringfellow hazardous waste disposal site in 
Southern California. A reversed-phase ion-pair 
liquid chromatographic method was developed to 
quantify the compound. p-Chlorobenzenesulfonic 
acid was determined to be the predominant organ- 
ic species in the groundwater, comprising as much 
as 50% of the organic carbon. Liquid chromatog- 
raphy gave accurate quantification, as shown by 
recoveries of spiked amounts, and good precision. 
For 15 laboratory and field samples containing 4.6- 
3200 milligrams/liter, relative standard deviations 
(n+3) ranged from 0.6% (at 3200 milligrams/liter) 
to 7.6% (at 1900 milligrams/liter) with an average 
value of 4.6 + or - 2.1%. (Geiger-PTT) 
W89-11404 


ELECTRON MICROPROBE INVESTIGATION 
OF THE CHEMISTRY OF FERROMANGAN- 


ESE COATINGS ON FRESHWATER SEDI- 
MENTS, 
Cambridge Univ. (England). Dept. of Earth Sci- 
ences. 

A. Buckley. 

Geochimica et Cosmochimica Acta GCACAK, 
Vol. 53, No. 1, p 115-124, January 1989. 7 fig, 2 
tab, 51 ref. 


Descriptors: ‘*Pollutant identification, *Water 
chemistry, *Geochemistry, *Manganese, *Iron, 
*Fluvial sediments, *Aluminum, Cobalt, Copper, 
Zinc, Barium, Cesium, Phosphorus, Lead, Intersti- 
tial water, Streams, Adsorption. 


Manganese-iron coatings on clasts collected from a 
number of streams in the United Kingdom, drain- 
ing a variety of lithologies, have been analyzed by 
electron microprobe. It was shown that Al, in 
addition to Mn and Fe, is a major constituent of 
such coatings, which are considered to be typical 
of those formed in freshwater systems. Little of the 
aluminum is held in alumino-silicates. The minor 
element content of the samples varies from site to 
site but the Mn-rich material shows an association 
of one or more of the elements Co, Cu, Zn, Ba and 
Ce. Similarly, P is associated with Fe-rich material. 
Evidence for the derivation of metals from multi- 
ple sources is provided by the bimodal major ele- 
ment/minor element ratios from individual sites 
and differing major element compositions of high 
Zn and high Ba samples from one site; demonstrat- 
ing that both stream and pore waters made signifi- 
cant contributions to the minor element content of 
the coatings. These factors have also affected the 
Al content of the material. In addition to phases 
dominated by Mn, Fe and Al, distinct authigenic 
Pb-Mn and Zn-Mn phases were found at two light- 
ly mineralized localities. The occurrence of such 
phases, needs to be evaluated in future sediment 
geochemical studies, especially work based on par- 
tial extraction techniques in geochemical explora- 
tion, pollution monitoring and sediment diagenesis. 
Similarly, the observed non-linearity of metal/Mn 
ratios may have an important bearing on such 
work. (Author’s abstract) 

W89-11406 


DISSOLVED ORGANIC COPPER ISOLATED 
BY C18 REVERSE-PHASE EXTRACTION IN 
AN ANOXIC BASIN LOCATED IN THE PET- 
TAQUAMSCUTT RIVER ESTUARY. 
Rhode Island Univ., Narragansett. Graduate 
School of Oceanography. 

G. L. Mills, G. S. Douglas, and J. G. Quinn. 
Marine Chemistry MRCHBD, Vol. 26, No. 3,, p 
277-288, April 1989. 4 fig, 1 tab, 23 ref. NSF Grant 
—_—— DOE Contract DE-AC09-76SRO00- 
819. 


Descriptors: *Water chemistry, *Geochemistry, 
*Estuaries, *Copper, *Dissolved solids, *Rhode 
Island, Particulate matter, Organic matter, High 
performance liquid chromatography, Sulfides, Re- 
verse-phase extraction. 


The upper region of the Pettaquamscutt River, 
Rhode Island, is a fjord-type estuary with two 
deep basins separated by a shallow sill. The water 
column in these basins remains stable for periods of 
several years with only partial mixing occurring. 
Dissolved organic copper isolated by C18 reverse- 
phase extraction was determined in the uppermost 
basin; these values ranged from 0.29 micrograms/ 
kg in the oxic surface waters to <0.001 micro- 
grams/kg in the deeper anoxic waters. Total dis- 
solved and particulate copper concentrations 
ranged from 0.53 to 0.13 micrograms/kg and 0.46 
to <0.03 micrograms/kg, respectively. Dissolved 
concentrations were highest at the surface while 
particulate copper values were greatest in the su- 
boxic deeper waters. Organically bound copper 
accounted for 42-60% of the total dissolved copper 
in the oxic surface waters; however, these values 
progressively decreased to <1% through the 
redox transition zone. Chromatographic profiles of 
isolated dissolved organic matter were obtained 
using high-performance liquid chromatography. 
These profiles indicate that dissolved organic 
matter (DOM), which complexes copper in oxic 
waters, is present in the suboxic region. However, 





binding of copper by this fraction of DOM is 
reduced or eliminated by competition with dis- 
solved sulfide complexes. (Author’s abstract) 
W89-11426 


EVALUATION OF HENRY’S CONSTANT FOR 
H2S IN WATER AND SEWAGE EFFLUENTS. 
Kuwait Univ., Safat. Dept. of Chemical Engineer- 


ing. 

A. A. Al-Haddad, M. S. E. Abdo, and S. A. 
Abdul-Wahab. 

Journal of Environmental Science and Health 
JESEDU, Vol. 24A, No. 3, p 207-227, April 1989. 
4 fig, 4 tab, 13 ref. 


Descriptors: *Henrys constant, *Hydrogen sulfide, 
*Wastewater treatment, *Temperature effects, Dis- 
tilled water, Hydrogen ion concentration, Flow 
rates, Alkalinity. 


An experimental set-up involving measurement of 
the H2S concentration in the gas phase while being 
stripped isothermically from solution at a known 
nitrogen gas flow rate was used to evaluate 
Henry’s constant (H) of H2S in distilled water and 
one of the sewage treatment plants in Kuwait. H2S 
concentration in the gas phase was monitored 
using a Riken HS-7 gas detector fitted with digital 
read-out and printer which is designed to measure 
the presence of H2S in per million (volumet- 
ric ppm). Calculated values of (H) for H2S in 
distilled water were found to agree with published 
works. For sewage, (H) was found to have a mean 
value of 601 atm/mole fraction for a temperature 
range of 20 C to 40 C. Factors affecting the value 
of (H) in sewage were: initial concentration, flow 
rate of stripping fluid, pH, and pK. The rate of rise 
and decline in concentration of H2S in the gas 
phase for the sewage was much lower than that for 
the distilled water at all temperatures. At the same 
initial liquid concentrations of H2S, sewage sam- 
ples exhibited lower H2S concentrations in the gas 
phase at high temperature compared to those with 
distilled water. This may be attributed to the alka- 
linity of sewage and its buffering capacity. The 
peak of H2S at 20 C was higher (12 ppm) com- 
pared to that at 30 C (10.5 ppm). The value of the 
peak at 40 C was 7.5 ppm which is much lower 
than those found at 20 and 30 C. (Geiger-PTT) 
W89-11427 


DETERMINATION OF PHENOLIC POLLUT- 
ANTS IN WATER USING PERMEATION SAM- 
PLING. 

Akron Univ., OH. Dept. of Chemistry. 

G. Z. Zhang, and J. K. Hardy. 

Journal of Environmental Science and Health 
JESEDU, Vol. 24A, No. 3, p 279-295, April 1989. 
5 fig, 5 tab, 13 ref. 


Descriptors: *Phenols, *Pollutant identification, 
*Gas chromatography, *Membrane processes, 
Monitoring, Permeability, Separation techniques, 
Desorption. 


A passive sampling technique for the determina- 
tion of time-weighted-average concentrations of 
phenolic priority pollutants in water is described. 
Phenols permeate a silicone polycarbonate mem- 
brane and are collected on a polymeric adsorbent. 
For high concentration ranges, phenols are ad- 
sorbed on the XAD-7 resin and then desorbed with 
acetonitrile. Low ppb concentrations of phenols 
are analyzed by collection on Tenax-TA followed 
by thermal desorption. Separation and quantifica- 
tion is achieved by capillary column gas chroma- 
tography using a flame ionization detector. A 
linear relationship between the amount of phenols 
collected and the products of the exposure time 
and phenolic concentrations over the range of 5 
ppb-20 ppm have been determined. Temperature 
and solution pH affect permeation rates of the 
phenols. The sampling method is simple, inexpen- 
sive and suitable for multilocation monitoring. 
(Author’s abstract) 

W89-11430 


CLONED RAINBOW TROUT LIVER P(1)450 
COMPLEMENTARY DNA AS A POTENTIAL 
ENVIRONMENTAL MONITOR. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Identification Of Pollutants—Group 5A 


Medical Coll. of Wisconsin, Inc., Milwaukee. 
ny a of Pharmacology and Toxicology. 

L. Haasch, P. J. Weiksnora, J. J. Stegeman, and 
rf J. Lech. 
Toxicology and Applied Pharmacology TXAPA9, 
Vol. 98, No. 2, p 362-368, April 1989. 1 fig, 1 tab, 
pt Grant ES01080. Core Center Grant 


Descriptors: *Trout, *DNA, *Water pollution ef- 
fects, *Monitoring, *Bioindicators, Liver, Water 
quality, RNA, Turtles, Reptiles, Rats. 


A technique is proposed for the biological moni- 
toring of pollutants in aquatic environments by use 
of a complementary DNA (cDNA) probe. "The 
induction of hepatic cytochrome P(1)}450 mRNA 
has been investigated utilizing pfP(1)450-3’, a 3’- 
specific 1.5 kb cDNA clone derived from 3-meth- 
ylcholanth ible mRNA of rainbow trout. 
A time course of induction of both the hybridiza- 
ble mRNA and hepatic monooxygenase catalytic 
activity in rainbow trout with a known inducer in 
fish, beta-naphthoflavone, was studied. The cDNA 

probe was also shown to hybridize with induced 
mRNA of brook trout, scup, garter snake, painted 
turtle, and rat demonstrating the suitability of of the 
probe for examining induction of mRNA in vari- 
ous species. The results of these experiments sug- 
gest that the cDNA probe may be useful as a 
biological monitoring tool for determining the 
presence and effects of chemical pollutants which 
are inducers of hepatic microsomal monooxygen- 
ase activity. The probe may have the potential to 
be applied as an early warning system in the moni- 
toring of water quality. (Author’s abstract) 
W89-11431 





DETERMINATION OF ORGANOPHOSPHOR- 
OUS COMPOUNDS AND CARBAMATES BY 
THEIR INHIBITION OF CHOLINESTERASE. 
PART 1: INHIBITION VALUES ON IMMOBI- 
LIZED CHOLINESTERASE (BESTIMMUNG 
VON PHOSPHORPESTIZIDEN UND INSEKTI- 
ZIDEN an” MITTELS CHOLINES- 
TERASEHEMMUNG) 

Technische Univ. Muenchen (Germany, F.R.). 
io fuer Wasserchemie und Chemische Balneolo- 


B. "Herzapring, L. Weil, and K. E. Quentin. 
Zeitschrift fuer Wasser-und Abwasser a 
ZWABAQ, Vol. 22, No. 2, p 67-72, April 1989. 1 
fig, 4 tab, 8 ref. English summary. 


Descriptors: *Water analysis, *Pesticides, *Organ- 
ophosphorus pesticides, *Carbamate pesticides, 
*Cholinesterase, *Insecticides, *Pollutant identifi- 
cation, Phosphates, Water pollution effects, Drink- 
ing water. 


Twenty-two organophosphorus compounds and 12 
carbamates were selected for determination of 
their inhibition values (rate constants ki) on immo- 
bilized acetylcholinesterase and butyrylcholinester- 
ase. It was found that the inhibition values vary 
over a large —_ ‘Se is more 
strongly inhibited by 
and N-methylcarbamates than butyryicholinester- 
ase. On the other hand, diethoxyorganophosphates 
and N-dimethylcarbamates inhibit butyrylcholines- 
terase more strongly than acetylcholinesterase. If 
several insecticide compounds are present in water, 
the inhibition of cholinesterase is not a function of 
the sum of mass concentration of the individual 
compounds. It is only possible to determine the 
sum of inhibition as an equivalent of paraoxon. The 
German ordinance of drinking water 1989, on the 
other hand, proposes 500 ng/L as a limit for the 
sum of mass concentration of all pesticides in 
water. (Author’s abstract) 

W89-11434 





BIOTEST TO DETERMINE HERBICIDES IN 


Technische Univ. Muenchen (Germany, F. R). 
a fuer Wasserchemie und Chemische Balneolo- 


&. M. Zimmermann, L. Weil, P. Herzsprung, and 


79 


K. E. Quentin. 

Zeitschrift fuer Wasser-und Abwasser Forschung 
ZWABAQ, Vol. 22, No. 2, p 73-77, April 1989. 5 
fig, 2 tab, 15 ref. English summary. 


Descriptors: ‘*Pesticides, *Triazine pesticides, 
*Pollutant identification, *Photosynthesis, *Drink- 
ing water, *Water analysis, Bioassay, Herbicides. 


The effect of herbicides in potable water on photo- 
synthetic electron transport and on photosynthesis 
was tested using isolated chloroplasts of Spinacia 
oleracea (Spinat). The inhibitory molecule de- 
creases the light-dependent oxygen evolution. 
Some triazine herbicides and some of water exist- 
ent substances were tested. It is possible to deter- 
mine atrazine in a concentration of 10 

liter without any enrichment, although an enrich- 
ment of 100 is possible. With this biotest it is 
possible to determine ithi 


W89-11435 


ENZYME IMMUNOASSAYS FOR THE DE- 
TERMINATION OF PESTICIDES IN WATER 
(ENZYMINNUN! 


IOASSAYS ZUR _ BESTIM- 
MUNG VON PFLANZENSCHUTZMITTELN 
IM WASSER). 
Technische Univ. a Freising (Germany, 
F.R.). Lehrstuhl fuer Botanik. 
B. Hock. 
Zeitschrift fuer Wasser-und Abwasser Forschung 
ZWABAQ, Vol. 22, No. 2, p 78-84, April 1989. 9 
fig, 16 ref. English summary. 


Descriptors: *Pesticides, * *Bioassay, 


*Drinking water, *Pollutant identification, Anti- 
bodies, Herbicides, Atrazine, Triazine pesticides, 
Water analysis, Sensitivity analysis. 


The specificity of serological reactions and the 
affinity of antibodies to suitable ligands can be 
exploited in the area of drinking water analysis. 
Enzyme immunoassays are of special importance 
for the detection of pesticides, which at present, 
raise severe problems in the analysis of drinking 
water. The —— principle of the immunoassay is 
explained and es applications of homogeneous 
and us enzyme immunoassays are de- 
scribed. The critical factors for the construction of 
an enzyme immunoassay are examined. The affini- 
ty of antibodies to a pesticide, the applied concen- 
trations of the antibody and the enzyme tracer 
determine the detection limit and the sensitivity of 
the assays. The specificity is assayed by the cross 
reactivities of analogues. The determination of 
atrazine is given as an example. The simple per- 
formance, the high number of assays per unit of 
time, and the relatively low costs justify the use of 
enzyme immunoassays in drinking water analysis. 
(Author’s abstract) 

W89-11436 


BIOSENSORS FOR WATER AND 
WASTEWATER ANALYSIS (BIOSENSOREN 
ZUR ANALYTIK VON WASSER UND AB- 
WASSER). 

Gesellschaft fuer Biotechnologische Forschung 
m.b.H., Brunswick (Germany, F.R.). 

R. Kindervater, and R. D. Schmid. 

Zeitschrift fuer Wassr-und Abwasser Forschung 
ZWABAQ, Vol. 22, No. 2, p 84-90, April 1989. 7 
fig, 7 tab, 49 ref. English summary. 


Descriptors: *Bioindicators, *Bioassay, * Pesticides, 
*Pollutant identification, *Water analysis, Bio- 
chemical oxygen demand, Herbicides, Organic 
compounds, Wastewater analysis. 


Biosensors (biomonitoring devices consisting of a 
biocatalytic entity closely linked to a transducer) 
have been widely described during the past two 
decades. However, examples for the application of 
biosensors to water and wastewater analysis are 
scarce. Recently, biosensor concepts have been 
introduced for: measurement of inorganic and or- 
ganic environmental chemicals; for the determina- 
tion of BOD; and for the detection of herbicides 
and mutagens. The latter use is reviewed for or- 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5A—Identification Of Pollutants 


ganophosphorus pesticides, carbamates, metals, or- 
ganic compounds, and herbicides in drinking 
water. (Author’s abstract) 

W89-11437 


DETECTABILITY OF ACID PRODUCING RE- 
ACTIONS IN NATURAL CLOUDS. 

Brookhaven National Lab., Upton, NY. Environ- 
mental Chemistry Div. 

T. J. Kelly, S. E. Schwartz, and P. H. Daum. 
Atmospheric Environment ATENBP, Vol. 23, No. 
3, p 569-583, March 1989. 3 fig, 4 tab, 66 ref. U.S. 
Dept. of Energy Contract DE-AC02-76CH00016. 


Descriptors: *Pollutant identification, *Clouds, 
*Acid rain, *Chemistry of precipitation, Precipita- 
tion, Sulfur dioxide, Nitrites, Oxidation, Sulfur, 
Nitrogen, Fog, Chemical reactions, Cloud liquid 
water. 


Oxidation reactions of SO2 and NO2 in clouds are 
considered important atmospheric acid formation 
processes. Therefore, the feasibility of detecting 
the occurrence of these oxidation reactions in natu- 
ral clouds by means of field measurements has been 
evaluated. This evaluation was performed by cal- 
culating the changes expected in reagent and prod- 
uct concentrations resulting from these reactions in 
representative cloud types, and comparing those 
changes with concentration differences detectable 
by available analytical methods in the context of 
typical atmospheric variability. Four in-cloud oxi- 
dation reactions are considered: aqueous-phase re- 
actions of SO2 with O3 and H2O2, and gas-phase 
reactions of NO2 with OH radical and with O3, 
the latter leading to acid formation by reaction of 
N205 with cloud liquid water. The cloud types 
considered are fog, stratus cumulus and mountain 
lee wave. This evaluation indicates that oxidation 
of SO2 by H202 should be detectable in a wide 
variety of cloud conditions, but that oxidation of 
SO2 by O3 is unlikely to be detected by field 
measurements. Oxidation of NO2 may be detecta- 
ble in fog and stratus clouds, which provide long 
in-cloud residence times. The results of this evalua- 
tion are consistent with the results of field studies 
which have attempted to observe the occurrence 
of acid producing reactions in natural clouds. Ef- 
forts to directly measure the decrease in reagents 
or increase in products in natural clouds have 
usually provided no evidence for reaction, and 
many studies have not included measurements of a 
sufficient number of species to confirm SO4(2-) 
and NO3-), at estimated rates consistent with the 
reactions considered here. (White-Reimer-PTT) 
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ZOOPLANKTON BIOINDICATION SYSTEM 
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APPRAISAL OF THE EFFICACY OF PRE-EN- 
RICHMENT FOR THE ISOLATION OF CAM- 
PYLOBACTER JEJUNJI FROM WATER AND 
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T. J. ane, 
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Descriptors: *Separation techniques, *Biological 
samples, *Pathogenic bacteria, *Contamination, 
*Campylobacter, *Food processing industry, 
Food-processing wastes, Human pathology, Isola- 
tion, Enrichment, Enteric bacteria, Toxicity, Cul- 
turing techniques. 


Two wild type strains, B and F, of Campylobacter 
jejunji isolated from human cases of enteritis using 
established media and techniques, and which had 
been shown to differ in their response to high or 
low temperatures, were used in the experiments. In 
addition, samples of broiler chicken skin and scald 
tank water were obtained from a local chicken 
processing factory, and were either examined im- 
mediately or subjected to a series of treatments. 
Differences in growth patterns were analyzed, 
where appropriate, using paired t or chi-squared 


tests. Cells of C. jejuni exposed to heating or 
freezing were progressively less able to grow at 43 
C, particularly on selective media. This influenced 
the recovery of damaged cells from naturally and 
artificially contaminated samples. With broth cul- 
ture the isolation rate could be increased by pre- 
enrichment in basal or selective media at 37 C for 4 
h. With membrane filtration or surface plating 
techniques the inclusion of agents that quench 
toxic derivatives of oxygen was more important. 
(White-Reimer-PTT) 
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identification, *Liquid chromatography, Solvents, 
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Extraction, Separation techniques, Condensers, 
Variation coefficient, Detection limits. 


Methyl! Yellow, Sudan I, and Sudan II are used as 
dyes in gasoline, shoe polish, special inks, and 
plastics. However, Methyl Yellow has been report- 
ed to be a carcinogen. If these dyes are present in 
the environment, they would be released slowly 
into river and sea waters, due to their limited 
solubility in water. Therefore, a microanalytical 
method is required to detect these dyes in environ- 
mental waters. First, an examination was conduct- 
ed to establish the most suitable pH for distillation 
and the most suitable distillate volume. Constant 
recoveries were obtained for distillate volumes of 
400-450 ml and pH ranges of 5-13 for Methyl 
Yellow, 1-11 for Sudan I, and 1-13 for Sudan II. 
The addition of 2-5 ml of hexane for extraction 
resulted in recoveries of over 90%. Over 90% of 
the residual dyes in the water-cooled condenser, 
the funnelled adapter and the measuring cylinder 
could be recovered by washing with 0-100 ml of 
acetone. Recoveries from river and sea waters 
were over 87.5% with coefficients of variation 
below 5%. The detection limits for a 500 ml water 
sample were 0.2 microg/L for Methyl Yellow and 
Sudan I and 0.3% microg/L for Sudan II. (White- 
Reimer-PTT) 

W89-11469 
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ING SEDIMENT BACTERIA BY DIRECT 
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Descriptors: *Bacterial analysis, *Bacteria, *Sedi- 
ments, Microbiological studies, Sampling, Turbidi- 
ty, Organic matter. 


The effect of different sediment types on the stain- 
ing effectiveness of the fluorochrome DAPI (4’-6- 
diamidino-2-phenylindole dihydrochloride) over a 
wide range of concentrations and on the masking 
effect of sediment particles on DAPI-stained bacte- 
ria was studied. Sediment type greatly affects the 
staining efficiency of DAPI, and most published 
studies seem to have underestimated bacterial 
abundances by using suboptimal concentrations of 
the fluorochrome. By using a measure of turbidity 
(A sub 750) to indicate masking and the quartz- 
corrected water content as a measure of the initial 
(in situ) dilution of each sediment type, it becomes 
possible to show a linear relationship between 
masking and the integrated (initial x experimental) 
dilution of various sediments. This relationship 
allows the development of a correction procedure 
for masking which makes accurate and unbiased 
counts possible. Data so obtained show a strong 
relationship between bacteria (cells per milliliter of 
fresh sediment) and sediment organic matter 
(grams (dry weight) per milliliter of fresh sedi- 


ment), one that is not discernible without the cor- 
rection. The proposed method of staining and cor- 
rection for sediment masking provides the basis for 
a standardized interpretation of sediment bacterial 
counts. (Doria-PTT) 
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The recent literature on trace metal distributions in 
water and suspended iculates has been exam- 
ined and partition coefficients calculated. Howev- 
er, since most surveys do not determine trace 
metals in both phases and record the suspended 
solids loading, these calculations are limited. The 
results indicate that for most metals the partition 
coefficient is dependent on solids loading. This 
finding is in agreement with previous laboratory 
based experiments. However, partition coefficients 
from the field are generally greater than those 
obtained in laboratory experiments. One possible 
source of difference is that the chemical techniques 
using strong acid extract metals from the lattice of 
particulates, whereas tracer techniques used in lab- 
oratory experiments generally run for insufficient 
time to incorporate isotopes into such sites. It was 
concluded that partition coefficients are essential in 
the development of water quality models, and they 
may also be used to assess the magnitude of future 
changes in total metal concentrations on the dis- 
solved and particulate phases. (White-Reimer- 


PTT) 
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Descriptors: *Pollutant identification, *Chemistry 
of precipitation, *Air pollution, *Aldehydes, *Fog, 
*Clouds, *Chromatography, Chemical analysis, 
Liquid chromatography, Aliphatic hydrocarbons. 


High-performance liquid chromatography (HPCL) 
coupled with a segmented-flow analyzer was used 
for the analysis of aldehydes. The aldehydes, 
which were separated on a reversed-phase C18 
column, were derivatized with 3-methyl-2-ben- 
zothiazolinone hydrazone (MBTH) and detected at 
640 nm. MBTH reacts readily with all aliphatic 
aldehydes to form MBTH derivatives with high 
molar absorptivities. Aldehydes below 1 microM 
can be easily detected by this method. Because 
aldehydes and other solutes are separated by 
HPLC before derivatization, free aldehydes are 
detected without interference. Aldehydes in cloud- 
water and fogwater samples were analyzed, and 
formaldehyde, acetaldehyde, glyoxal, and meth- 
ylglyoxal concentrations were determined. Results 
obtained with the MBTH method were consistent 





with those obtained with the 2, Ag ee 
drazine (DNPH) method. The M method 
allows for the rapid determination of the concen- 
tration of free aldehydes; the DNPH method will 
yield similar results, although the procedure is 
more cumbersome and time consuming. Other ad- 
vantages of the MBTH method include the genera- 
tion of only one peak for one dicarbonyl, no losses 
due to precipitation during analysis, and little inter- 
ference from other components. (Author’s ab- 
stract) 
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butyltin, Organotin compounds, Chemical analysis, 
Atomic absorption spectrophotometry, Polycar- 
bonate, Glass, Perspex, Polarographic analysis. 


The polarographic response of tributyltin (TBT) as 
the chloride in 0.1 M NH4NO3 at pH 5.3 was 
examined in a number of cells constructed from 
materials commonly used in the collection, storage, 
and analysis of environmental samples. The re- 
sponse per unit concentration was greatest with 
polycarbonate and least with Perspex. This change 
is ascribed to si: t adsorption of TBT onto 
the polarographic cell, electrodes, and stirrer. 
Graphite furnace atomic absorption spectrometry 
(GFAAS) was used to confirm the relative re- 
sponse for polycarbonate, glass, and Perspex. Ad- 
sorption was shown to take place on glass in less 
than 1 min after mixing. If polarographic methods 
are to be used for determination of TBT, then 
polycarbonate electrodes should be substituted for 
the usual glass system. The use of Perspex cells, 
frequently used for the polaragraphic determina- 
tion of metal ions, is not recommended. (Author’s 
abstract) 
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Atomic absorption spectrophotometry. 


The metal content of a series of contaminated 
sediments has been determined by equilibrating 
ion-exchange resins of different types (held in 
porous cages) with aqueous suspensions of the 
sediments. H(+)-form _— took up high 
ba rtions of the Cu, Pb, Zn, and Cd contents 
cM tec depending on ” whether the acid 
ctional groups were strong. Na(+)-form ex- 
Soames took up a smaller, loosely bound, labile 
fraction. The metal ions held on the exchangers 
were back-extracted into 0.05 M EDTA and deter- 
mined by flame atomic-absorption spectrometry. 
Dissolution of sediment components led to the 
exchangers also taking up large amounts of Ca, 
Mg, Fe, and Al. The exchange-resin technique 
provides an alternative means of subdividing the 
metal content of sediments into different ‘labile’ or 
‘available’ fractions. Possible advantages include 
minimal re-adsorption of released metal ions by the 
sediment phases, retention of only ‘labile’ species 
(ions or complexes), and a transfer mechanism 
which may resemble the action of plant roots more 
closely than chemical extractant processes do. (Au- 
thor’s abstract) 
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Normal-phase high-performance liquid chromatog- 
raphy was used for separation of phenol and its 
monoderivatives. Multi-component mixtures of 
hexane (non-polar component) with butan-1-ol, 
chloroform, butyl bromide, butyl chloride or 
diethyl ether (polar additives) were used as selec- 
tive eluents. Silica gel ‘Silasorb 600’ with specific 
surface area of about 600 sq m/g and average 
particle size of approximately 10 microm was used 
as the sorbent. Phenol and the o-, m-, p-isomers of 
cresol were concentrated by extraction with n- 
butyl acetate from aqueous solutions. The data 
indicate that the elution time, the selectivity and 
resolution may be controlled by changing the com- 
position of the eluent. In addition, the nature and 
composition of the eluent can also considerably 
affect the ultraviolet-detection of the separated 
phenols. The eluent composition should be select- 
ed according to the absorption bands of the eluent 
and UV sample components, to ensure that the 
detector wavelengths correspond to the maximum 
absorbance for the sample components. The results 
show that the fe nery method of extractive pre- 
concentration followed by liquid chromatography 
analysis is fast and reliable for the determination of 
phenols and their isomers in aqueous solution. 
(White-Reimer-PTT) 
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A large spectrum of nonvolatile trace organics 
from various water samples was preconcentrated 
for the subsequent high-resolution analysis. The 
separations involve microcolumn liquid chroma- 
tography (LC) with ultra-violet (UV) detection at 
230 nm and capillary supercritical fluid chromatog- 
raphy with flame ionization detection. Water sam- 
ples from different sources showed different de- 
grees of complexity. Recoveries at part-per-billion 
levels, between 60% and 90%, were obtained for 
model solutes. The major advantages of using cap- 
illary LC with slurry-packed columns for the anal- 
ysis of nonvolatile and thermally labile organic 
compounds present in groundwater and surface 
water samples include: (1) very high separation 
efficiency; (2) the possibility of monitoring com- 
pounds with a broad range of polarity using gradi- 
ent elution; and (3) the minimum detectable quanti- 
ty below 10 to the minus 9th power g, allowing the 
detection of substances in water samples at parts- 
per-trillion levels. However, resolution of very 
complex mixtures may necessitate long analysis 
times. Although detection at wave lengths of 230 
nm or lower facilitates monitoring numerous or- 
ganics, the lack of a universal detector in LC 
remains a major drawback of this technique. 
(White-Reimer-PTT) 
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Fenton’s reagent (Fe(II) + H202) was utilized for 
the digestion of environmental water samples and 
urine. Following the digestion, which converts 
organic forms of Hg to inorganic Hed, Hg(0) is 
liberated by borohydride reduction and measured 
by a conductometric gold film sensor. Quantitative 
recovery of Hg from samples spiked with mercuric 
chloride, methylmercury (II)chloride, a phenyl- 
mercury (II) acetate was attainable in the presence 


of naturally occurring matter and humic 


value, is 500 pg of Hg or 10 n for a 50 mL 
sample. The method tolerates large amounts of 
NaCl and it is potentially applicable to seawater; 
however, the final determination method used in 
this work is not sufficiently sensitive to reliably 
measure low or sub-nanogram-per-liter levels with 
a reasonable sample volume. (Author’s abstract) 
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Measuring instruments, Detection limits, Precision. 
A method for the determination of lead in waters 
and 


i pti 
and applied to Lake Donner in California. A 
Perkin-Elmer Model 4000 microprocessor con- 


trolled atomic absorption , and a 
Perkin-Elmer hollow cathode lamp operating at 10 
mA and a wavelength of 283.3 nm were used. 
Water samples were collected from six locations at 
depths of 0.5 and 14.5 feet. Sediment samples were 
obtained using a spring loaded ‘grab’ ee 
distance approximately 50 yards from shore. 
preliminary results show that most of the lead is 
found in the lake sediments. Lead concentrations 
on the surface waters were < 2.0 microg/L and at 
a depth of 14.5 feet had increased to around 40 
microg/L. This finding implies that any lead de- 
posited on the surface will move to the bottom of 
the lake and become concentrated. The electroth- 
ermal atomization atomic absorption spectrometric 
method for determining the lead in the waters and 
sediments gave a low detection, good precision, 
and acceptable accuracy. (White-Reimer-PTT) 
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The most logistically simple, yet effective artificial 
stream design for maintaining riffle insects during a 
30 d bioassay was determined from among (1) 
static and no current (S-NC), (2) flow-through and 
no current (FT-NC), (3) static with current (S-C), 
and (4) flow-through with current (FT-C). Flow- 
through and current, when provided, were 12 ml/ 
min and 30 cm/sec, respectively. Streams were 
covered by emergence traps, and daylight equiva- 
lent lights provided a natural photoperiod. The 
four stream designs were evaluated in triplicate 
based on changes in insect species abundances after 
30 d. Test organisms were transferred to the artifi- 
cial streams in rock-filled containers previously 
colonized for 30 d in a third-order mountain stream 
riffle. Additional colonized substrates were sam- 
pled immediately to provide an estimate of initial 
densities placed in the artificial streams. Hess sam- 
ples were taken directly from the source riffle to 
evaluate how well the artificial substrates reflected 
species-abundances on the natural substrate. Adults 
were collected from the artificial streams every 48- 
72 h to determine the percentage of initial densities 
that emerged. After 30 d, all organisms remaining 
in the streams were censused. Designs were evalu- 
ated using combined densities of adults and young. 
Results of the study showed that the FT-C and S- 
C stream designs maintained most taxa at or above 
initial densities, and even in the FT-NC and S-NC 
streams, densities of some taxa were not signifi- 
cantly different (P < or = 0.05) from initial densi- 
ties. Emergent adults comprised a large proportion 
of mayfly and chironomid densities and must be 
monitored during bioassays with aquatic insects. 
These results indicate that microcosms of riffle 
insect communities can be maintained for at least 
30 d with moderate current and minimal flow- 
through. (Author’s abstract) 
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A method for preserving Daphnia for subsequent 
phosphorus and carbon analyses is presented. The 
technique overcomes the problems of contact of 
dead animals with water, which results in variable 
losses of weight and phosphorus. The procedure 
involves the filtering of live D. pulicaria onto 
course screens and quickly freezing them in dry ice 
in the absence of excess water. The screens may 
then be put into a prechilled Petri dish, which is 
then wrapped in polyethylene or Saran and stored 
frozen. Length of individual organisms is unaffect- 
ed by the process and eggs and young may be 
counted accurately. (Friedmann-PTT) 
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Different serotypes of salmonellas were compared 
for selectivity and efficiency of recovery using 11 
plating media. No optimal growth was obtained 
after 24 h incubation in any of the media, but after 
48 h, brilliant green, brilliant green-phenol red- 
lactose-sucrose, bismuth sulfite, xylose-lysine-deox- 
ycholate and Hektoen enteric agars showed opti- 
mal recovery of all the salmonella serotypes. 
Xylose-lysine-deoxycholate and brilliant green- 
phenol red-lactose-sucrose agars were the most 
selective media for all salmonella serotypes. Addi- 
tion of 10 micrograms/ml of sodium novobiocin to 
the tryptic soy-xylose-lysine and tryptic soy-bril- 
liant green agars significantly improved their selec- 
tivity but reduced or inhibited the growth of some 
salmonella serotypes, including Salmonella typhi. 
Xylose-lysine-deoxycholate agar gave the highest 
recovery percentage of stressed salmonellas with a 
double-agar layer technique. Good recovery was 
also obtained on brilliant green-phenol red-lactose- 
sucrose, tryptic soy-brilliant green, tryptic soy- 
brilliant green-novobiocin, tryptic, soy-xylose- 
lysine and tryptic soy-xylose-lysine-novobiocin 
agars. Salmonella-shigella agar was the least effi- 
cient medium for the recovery of salmonellas 
under stress-induced or non-stressed conditions. 
(Author’s abstract) 
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Many researchers have found aromatic, phenolic, 
aliphatic mono--and di-carboxylic acids, aldehydes, 
and ketones to be present in ozonated drinking 
water. However, not all of the intermediates and 
end products formed during ozonation are known. 
This is due to the fact that ozone reactions are very 
complex be¢ause ozone itself is unstable; the con- 
centration of the by-product may be too small for 
analysis; the number of products may by very 
large, and many by-products are polar. For exam- 
ple, low molecular weight aldehydes and ketones 
are very polar substances which usually are not 
identified by analytical methods that involve typi- 
cal preconcentration steps. PFBOA, O-(2,3,4,5,6- 
pentafluorobenzyl)hydroxylamine, is excellent as a 
derivatizing agent in the gas-chromatographic de- 
termination of carbonyl compounds in ozonated 
water samples in surface and wastewaters. The 
carbonyl ozonation by-products were identified as 
PFBOA derivatives by gas chromatography-mass 
spectrometry. The by-products of ozonation identi- 
fied were formaldehyde, glyoxal, methylglyoxal, 
and 13 other compounds. The production charac- 
teristics of the main by-products during ozonation 
were: maximum concentrations of formaldehyde, 2 
micrograms/L after 20 min of ozonation, glyoxal, 
1 microgram/L after 3 min., and methylglyoxal, 
1.7 micrograms/: after 10 min, all at pH 6.6. No 
formaldehyde was observed after 40 minutes. 
(Friedmann-PTT) 
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Acetylcholinesterase activity is a potential bio- 
chemical indicator of toxic stress in fish and a 
sensitive parameter for testing water for the pres- 
ence of organophosphates. A number of methodo- 
logical aspects regarding the determination of the 
in vivo effect of chlorpyrifos on acetylcholinester- 
ase in guppies have been investigated. It was found 
that with acetylthiocholine as a substrate, the con- 
tribution of pseudocholinesterase to the total cho- 
linesterase activity can be neglected. Protection of 
acetylcholinesterase of guppies exposed to chlor- 
pyrifos from additional, artifactual in vitro enzyme 
inhibition during homogenization is n 
Very low concentrations of acetone in the expo- 
sure medium, resulting from dilution of the stock 
solution of chlorpyrifos in acetone, can result in 
large decreases in the oxygen content of this 
medium. This may affect the uptake rate of the 
toxic compound and, thereby, cholinesterase inhi- 
bition. Very low, sublethal concentrations of 
chlorpyrifos result in high inhibition levels of ace- 
tylcholinesterase (80-90%) in guppies within 2 
weeks of continuous exposure. Recovery of the 
enzyme activity occurs after the exposed animals 
are kept in clean medium for 4 days, but the rate of 
recovery is considerably lower than the rate of 
inhibition. (Author’s abstract) 
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Water samples for dissolved mercury require spe- 
cial treatment because of the high chemical mobili- 
ty and volatility of this element. Widespread use of 
mercury and its compounds has provided many 
avenues for contamination of water. Two laborato- 
ry tests were done to determine the relative per- 
meabilities of glass and plastic sample bottles to 
mercury vapor. Plastic containers were confirmed 
to be quite permeable to airborne mercury, glass 
containers were virtually impermeable. Methods of 
preservation include the use of various combina- 
tions of acids, oxidants, and complexing agents. 
The combination of nitric acid and potassium di- 
chromate successfully preserved mercury in a 
large variety of concentrations and dissolved 
forms. Because this acid-oxidant preservative acts 
as a sink for airborne mercury and plastic contain- 
ers are permeable to mercury vapor, glass bottles 
are preferred for sample collection. To maintain a 
healthy work environment and to minimize poten- 
tial for contamination of water samples, mercury 
and its compounds are isolated from the atmos- 
phere while in storage. Concurrently, a program to 
monitor environmental levels of mercury vapor in 
areas of potential contamination is needed to define 
the extent of mercury contamination and to assess 
the effectiveness of mercury clean-up procedures. 
(Author’s abstract) 
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NEW APPROACH TO THE SEVEN-DAY CER- 
IODAPHNIA DUBIA TEST WITH ADDITION- 
AL COMMENTS PERTAINING TO THE SAME 
TEST FOR DAPHNIA MAGNA. 

Dow Chemical U.S.A., Midland, MI. Health and 
Environmental Sciences. 

U. M. Cowgill, and D. P. Milazzo. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 42, No. 5, p 749-753, 
March 1989. 2 tab, 9 ref. 


Descriptors: *Pollutant identification, *Bioassay, 

*Waterfleas, *Daphnia, *Bioindicators, *Water 

ase effects, ‘Toxicity, Effluents, Diets, Cer- 
iodaphnia, Wastewater analysis, Algae, Lipids. 


The redesigned seven-day Ceriodaphnia test is de- 
scribed. The aquatic toxicology test was originally 
designed as an efficient and easy method for esti- 
mating toxicity of effluents. The redesigned test 
has the inherent requirements of the test animals in 
mind and has increased the efficiency and the 
success rate. The major changes that have been 
installed have in no way changed the basic tenets if 
the original test but have emphasized the funda- 
mental needs of the animals in terms of space and 
diet. The diet has been changed from the trout 
chow + yeast + cerophyll to a mixed algal diet, 
the latter being closer to what C. dubia consumes 
in nature. C, dubia maintained on a mixed diet has 
an adequate supply if lipids as neonates are able to 
survive axenically in the absence of algal or any 
other source of food for 10 days. The synthetic 
diets do not supply the animals with a sufficient 
lipid supply to sustain them in the absence of food 
for the length of the 48 h static acute test. The 
second major change that has been instituted is 
that of an increased test solution volume which 
allows the organism more living space. The third 
change, and probably the most important one, is 
that of reduced handling of the test neonate. It was 
found that the increase in space for C. dubia cou- 
pled with the reduced handling, and a mixed algal 
diet has permitted the execution of this seven-day 
test efficiently and easily in compliance with the 
test ee (Miller-PTT) 
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The concern that dissolved organic carbon (DOC) 
interferes with pH electrode measurements of low 
solute content waters was examined. Using Ross 
pH combination electrodes according to protocols 
of the U.S. Environmental Protection Agency’s 
National Surface Water Survey (NSWS), laborato- 
ry pH measurements of 0.0001 N H2SO4 standards 
(spiked from 0 to 100 mg/L DOC with potassium 
hydrogen ortho-phthalate, humic acid, or the sur- 
factant Tergitol 15-S-9) showed little or no evi- 
dence of DOC interference, within the +or-0.05 
pH unit measurement precision. Concern with 
DOC-induced pH measurement errors prompted 
previous researchers to advocate using a calculated 
pH value, based on measurements of dissolved 
inorganic carbon (DIC), PCO2, water temperature 
and the appropriate carbonate equilibria. CO2- 
equilibrated pH measurements from the Eastern 
Lake Survey Phase-I showed no significant differ- 
ence with calculated pH values based on the above 
model. A limited sensitivity analysis of the errors 
associated with direct pH electrode measurements 
compared to calculated pH values indicates that, 
for a regional survey taking place over weeks or 
months, potentiometric determinations are more 
precise at present. All of this evidence suggests 
that the pH measurements for the NSWS (as well 
as a long series of prior regional studies) are unaf- 
fected by DOC-induced pH measurement errors, 
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although reference electrode junction errors still 
deserve greater attention in many studies. (Au- 
thor’s abstract) 
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The importance of environment assessment pollu- 
tion control to protect and upgrade environmental 
quality, has led to the necessity and demand in the 
study and monitoring of the pollutants in the 
— environment. One of the key elements of 
fective quality assurance to ensure reliable data 
generation is the availability of reliable yg 
methods and their appropriate application. This 
book is part of a multi-volume work which is 
Se ene 5 8 ee See 
analytical techniques, and methodologies necessary 
for understanding and determining the trace organ- 
ic contaminants in various compartments of the 
aquatic environment. The first three volumes dealt 
wih the ansiyeis of pesticide seciduse and thelr 
toxic degradation products in the ¥ = 
ment. This final volume covers toxaphene, 
organometallic compounds, humic acids, and relat- 
ed substances and industrial chemicals such as 
PCBs, phenols, chlorinated dioxins, and volatile 
organics. Each chapter covers practical applica- 
tions of techniques, and —— state-of- et sm 
methodologies in current use with special reft 
ence to sampling, concentration, cleanup, tie 
tive and confirmatory analysis. (See W89-11868 
thru W89-11877) (Lantz-PTT) 
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Interest in the presence of volatile halogenated 
compounds in water has been high for several 
years because of the discovery of the ubiquitous 
presence of trihalomethanes, THMs, in chlorinated 
drinking water in several countries. The THMs, 
chloroform, brom th chlorodibro- 
momethane, and bromoform, are formed from the 
reaction of chlorine with naturally occurring or- 
ganics such as fulvic acid, algae, etc., during water 
disinfection. There is also concern about other 
volatile halogenated compounds that are not water 
chlorination byproducts such as tetrachloroethy- 
lene and carbon tetrachloride because they have 
been found at high concentrations in some drinking 
waters from groundwater sources. In general the 
compounds have low boiling points (< 200 C), 
high vapor pressures (> or = | torr), low water 
solubilities, and fairly low octanol/water partition 
coefficients. Massive quantities of these materials 
are produced in the U.S. which is only a fraction 
(1/2 to 1/5) of world production. The authors 
recommend the liquid-liquid extraction/electron 
capture detector (LLE/ECD) method for routine 
monitoring of drinking water for THMs and for 
several other halogenated solvents such as trich- 
loro--and tetrachloroethylene because the method 





exhibits good sensitivity for these po pn both 
the extraction and c! hic procedures 
are simple, and the method i easily automated. 


provides good sensitivity for a broader range of 
compounds, is reasonably simple and can be par- 
tially automated. Detailed methods for sediments 
and biota are not presented because the methods 
are still in the developmental stage, and because 
the need for such methods (because of the low 
tendency of the compounds to partition into these 
phases) has yet to be demonstrated. (See also W89- 
11868) (Lantz-PTT) 
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Polychlorinated biphenyls (PCBs) are, or have 
been, manufactured in several countries; in the 
U.S., they were produced under the trade name 
‘Aroclor’. Recognition of the undesirability of 
PCBs has lead to considerable research on meth- 
eat Gn PCBs can be destroyed 
by b ning. in —. : 
abies boilers. Care is required 
Pe at seatiientty high temperatures the py- 
rolysis of PCBs may lead to the formation of 
polychlorinated dibenzo-p-dioxins (PCDDs) and 
polychlorinated dibenzofurans (PCDFs), some of 
which are much more toxic than PCBs, and to 


with 
relatively small amounts of PCBs may be dealt 
with by one of several processes involving the 
reaction of the dtenhiciuagts with sodium to 
produce sodium chloride and an inert polymer. 
When analyzing for PCBs, water samples are gen- 
erally collected in glass, Teflon, or stainless-steel 
containers. Wet sediment samples, in clean solvent- 
rinsed jars, should be frozen until analysis. Fish 
and other biota to be tested for PCBs are usually 
wrapped in solvent-cleaned aluminum foil or 
placed in glass jars and likewise frozen until analy- 
sis. All water used in the PCB procedures must be 
free from or; interferences. Procedures for 
isolation of PeBe from water fall into three catego- 
ries: (1) liquid/liquid extraction with organic sol- 
vents, (2) adsorption using columns packed with 
various adsorbents, and (3) steam distillation. Soxh- 
let extraction is usually considered the most ex- 
haustive procedure for extraction of chlorinated 
contaminants from sediments. Biota and fish sam- 
ples are first homogenized in a blender, the mixture 
is then dried by either grinding or blending with 
anhydrous sodium sulfate until flowing before 
soxhlet, column, or batch extraction. The quantifi- 
cation of PCBs is normally carried out using either 
packed-column or capillary-column gas chroma- 
tography with a halogen-sensitive detector, such as 
the Gechon-captens detector, or a mass spectrome- 
ter in the impact or chemical-ionization 
mode. (See also W89-1 1868) (Lantz-PTT) 
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When DDT use was banned in December 1972 
because of its adverse environmental effects, toxa- 
phene use increased dramatically to fill the void in 
pest-control programs. In turn, toxaphene itself 
was discovered to be an environmental problem. 
Today, most uses of toxaphene are banned in 
Canada, the U.S., and in many other countries. 
However, the legacy of its pesticide use remains as 
it continues to recycle between various compart- 
ments in the environment. The Canada/U.S. Inter- 
national Joint Commission, which monitors envi- 
ronmental quality in the Great Lakes basin, recom- 
mends that ‘The concentration of toxaphene in 
water should not exceed 0.008 microg/L for the 
protection of aquatic life’. Toxaphene sediment 
degradation products remain toxic to fish after 10 
months in the environment. Given the major use of 
toxaphene as an insecticide on crops, it is not 
unexpected to find toxaphene incorporated into the 
surrounding soil and in the sediments of adjacent 
rivers and lakes because of runoff. Rivers and lakes 
are probably the ultimate sinks for this compound 
and its degradation products. Two relatively acces- 
sible Environmental Protection Agency toxaphene 
methods are available in the U.S. Federal Register. 
Both methods provide extensive detail on scope of 
method; quality control; sample collection, preser- 
vation, and handling; sample extraction and clean- 
up; and gas chromatographic analysis by packed 
columns. A second set of reliable and universally- 
accepted methods for toxaphene are the general 
organochlorine and organophosphate methods de- 
scribed in the Association of Official Analytical 
Chemists Official Methods of Analysis. Quantita- 
tion is by thin-layer and gas chromatography. The 
U.S. Department of the Interior Fish Toxaphene 
Method permits the analyst to quantitate toxa- 
phene residues in fish down to 0.1 microg/g. Sam- 
ples are analyzed by both standard packed-column 
gas chromatography and gas chromatography with 
electron-capture detection. A toxaphene method 
from the Canada Department of Fisheries and 
Oceans Ultratrace Laboratory is suitable for the 
analysis of water, sediments, biota, and fish. Detec- 
tion limits of 0.05 microg/g for fish and <15 
microg/L for water are achieved. (See also W89- 
11868) (Lantz-PTT) 
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Phenols occur in the aquatic environment due to 
their wide spread usage. Yearly consumption of 
phenol has been estimated to be in several hundred 
million kilograms. The monitoring of industrial 
effluents and natural waters for trace concentration 
of phenols is also carried out because these com- 
pounds can adversely affect the potability of water 
at low concentration. Chlorinated phenols are also 
determined in air, water, sediment, and biota to 
assess their environmental impact on the aquatic 
ecosystem. For monitoring programs requiring 
data of submicrogram/L levels of phenol in water, 
automated methodology, is recommended as a low 
cost method of analysis. For specific phenols, a 


very simple colorimetric method could be used 
that would have low equipment costs and would 
be very applicable for field use. Technical surveys 
or research studies may require specific or target 
phenolic compounds at trace levels requiring spe- 
cific methods that are more comprehensive. To 
meet specific or specialized requirements, the 
methods should employ appropriate preservation, 
concentration, clean up, and analytical instrumen- 
tation that will provide chromatographic analysis 
at trace levels. The most comprehensive method to 
date for phenols in water is the EPA document 
entitled ‘Master Analytical Scheme for the Analy- 
sis of Organic Compounds in Water’. (See also 
W89-11868) (Lantz-PTT) 
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Considering their hydrophobic nature, it is perhaps 
surprising that the chlorinated dibenzo-p-dioxins 
(CDD) and chlorinated dibenzofurans (CDF) are 
of considerable importance to the aquatic environ- 
ment. Concern with the CDD/CDF groups of 
chemicals even at such low concentrations is a 
result of considerable research into the toxicity of 
2,3,7,8-tetrachlorodibenzo-p-dioxin (2,3,7,8- 
4CDD). Because of the low detection limits gener- 
ally required for the analysis of environmental 
samples for CDDs and CDFs, optimization of the 
entire analytical process is usually needed. This 
includes procedures for sampling, extraction, con- 
centration, removal of coextractives, and detection 
by a sensitive and selective technique. Gas chroma- 
tography/mass spectrometry (GC/MS) is univer- 
sally accepted as the instrumental technique re- 
quired for the analysis of CDDs and CDFs in 
environmental samples. A multitude of GC/MS 
techniques are available. Generally, the choice of 
GC column for either total congener groups or 
isomer-specific analysis is the most important GC/ 
MS variable. There has been considerable interest 
in development of bioanalytical procedures for 
rapid screening determination of the toxic CDD/ 
CDF congeners. These methods are of interest for 
large-scale surveys or emergency-response situa- 
tions where many samples must be tested rapidly 
to delineate the areas of greatest contamination. In 
spite of the promise of rapid and inexpensive 
screening analysis, application of bioanalytical 
techniques for CDD/CDFs in the environment has 
not attained wide use. More work is needed to 
further improve sensitivity, correlate biological re- 
sponse with toxic CDD/CDF congener concentra- 
tions and apply these methods to real environmen- 
Tan (See also W89-11868) (Lantz-PTT) 
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Polycyclic aromatic hydrocarbons (PAH) repre- 
sent a class of man-made environmental pollutants 
to which man has almost constantly been exposed. 
The source of polynuclear hydrocarbon minerals 
appears to be the same as that of the man-made 
pollutants, they are formed by pyrolysis of organic 
materials at moderate temperatures. Thin-layer 
chromatography (TLC) has been used for separa- 
tion of PAHs but has proven useful for quantitative 
analysis of PAHs in recent years. Column chroma- 
tography is the most widely used separation tech- 
nique for polycyclic aromatic hydrocarbons. A 
large variety of adsorbents such as alumina, silica 
gel, cellulose acetate, Floridine, and synthetic gels 
have been used for separation. Adsorbents with 
uniform particle size, e.g., 80-100, 100-120, or 
+200 mesh and column diameter-to-length ratio of 
1.2 to 1.5 are suggested. The use of mass spectrom- 
etry (MS) and high resolution gas chromatogra- 
phy/mass spectrometry (HRGC/MS) to identify 
and quantify PAHs in environmental samples is 
escalating. Water and sediment samples contami- 
nated with petroleum products continue to receive 
most of the attention. However, the major compo- 
nents of bunker oil dissolved in seawater were 
found to be acetophenone, phenol, cresols, and 2- 
phenyl-2-propanol besides naphthalene and its 
methyl homologues. Studies have identified ben- 
zene and naphthalene-related compounds, indanes, 
biphenyls, and higher PAHs using methylene chlo- 
ride extraction of estuarine waters contaminated 
with No.2 fuel oil. Photoluminescence analysis has 
become well established as a selective and sensitive 
method for PAH analysis and it has been found to 
be as sensitive and much cheaper than a mass 
spectrometric technique. Since photoluminescence 
spectrometry is a nondestructive analytical 
method, individual fractions can be collected and 
subjected to further analysis. The selectivity of 
fluorescence analysis for PAHs has been refined by 
characterizing PAH-isomer at two wavelengths. 
(See also W89-11868) (Lantz-PTT) 
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Phthalate esters or phthalic acid esters (PAEs) are 
terms used interchangeably to describe the esters 
of ortho-phthalic acid. Although PAEs are found 
in the atmosphere and in land biosphere compart- 
ments, this chapter is largely limited to aquatic 
media. There are two major categories of releases 
of PAEs to the environment: (1) release from 
production and processing activities--including 
losses during PAE production, plasticizer and resin 
compounding, fabrication of polyvinyl chloride 
into products, and during production of adhesives, 
plastisols, coatings, etc.; and (2) release from use 
and disposal of materials incorporating PAEs--in- 
cluding plasticizer losses during the useful lifetimes 
of the products or during incineration or landfill. 
Although the acute toxicity of PAEs to mammals 
is low, there is evidence that aquatic organisms 
concentrate PAEs and are more vulnerable to 
PAEs than warmblooded animals. Disturbances of 
the reproduction and growth of aquatic species 
have been demonstrated in water containing low 
parts-per-billion levels of PAEs. In the recom- 
mended method for analysis of PAEs and organ- 
ochlorines, natural water samples are extracted 
with dichloromethane, either on-site or in the labo- 
ratory. The dichloromethane is evaporated under 





reduced pressure and the extract is reconstituted in 
a small volume of iso-octane. The resultant iso- 
octane solution is subjected to silica-column clean- 
up and the appropriate fraction containing the 
PAEs is analyzed by chromatography using a 
non-polar capillary column with pm injection, 
temperature programming and electron-capture 
detection. Sediment and fish samples can be ex- 
tracted using soxhlet extraction and/or Polytron 
homogenization. The resultant extracts are recon- 
stituted into 5 ml of iso-octane. A precleanup 
column employing micro-Styragel or Bio-Beads 
SX3 is used to remove large-molecular-wei, 

coextractants and lipids, respectively. The sul: 

containing coextractants are removed by using 
mercury. The extract is then carried through the 
same procedure as described for the water matrix 
to determine PAEs. (See also W89-11868) (Lantz- 


PTT) 
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io). Quality Assurance and Methods Section. 

Y. K. Chau, and P. T. S. Wong. 

IN: Analysis of Trace Organics in the Aquatic 
Environment. CRC Press, Inc., Boca Raton, Flori- 
da. 1989. p 283-312, 7 fig, 1 tab, 142 ref. 


Descriptors: *Water analysis, *Pollutant identifica- 
tion, *Organometallic compounds, *Chemical anal- 
ysis, Separation techniques, Spectrometry, Chro- 
matography, High performance liquid chromatog- 
raphy, Gas chromatography, Aquatic environ- 
ment, Fluorescence, Spectral analysis, Measuring 
instruments, Plasma emission spectrometry, Elec- 
trochemistry. 


Organometallic compounds designate a class of 
compounds formed from the direct union of metal 
and carbon of the organic group. Carbonates of 
metals, complexes of metals with organic ligands 
or metal salts or organic acids are not classified as 
organometals. The discussion in this chapter also 
includes organometalloids such as organoarsenic 
and organoselenium compounds. The combination 
system consisting of a separation technique and an 
element-specific detector is currently the best ana- 
lytical system for the species analysis of organome- 
tallic compounds. The separation techniques that 
are used, are mostly chromatographic, either in gas 
or liquid phase, and the element-specific detectors 
are atomic spectrometric in absorption, emission or 
fluorescence mode. Atomic absorption spectrome- 
try has been the most widely used detection tech- 
nique because of its simplicity, sensitivity, and ease 
of operation. Liquid a has great 
potential in the direct separation of organometals 
in solution without further derivatization, but there 
are still limitations in its interfacing with the fur- 
nace atomic absorption spectrometer. Plasma emis- 
sion spectrometry has the advantage of multiele- 
ment detection capability, for the simultaneous 
analyses of organometals in one sample. Such an 
advantage may be preferred over the high sensitiv- 
ity detection of one element. Another area of de- 
velopment is the electrochemical detection system 
for use with the gas chromatograph or high-per- 
formance liquid chromatography. Once the separa- 

tion has been achieved, the detection of the ana- 

lytes can become specific. * (See also W89-11686) 
(Lantz-PTT) 

W89-11876 


HUMIC ACID AND RELATED SUBSTANCES 
IN THE ENVIRONMENT. 

National Water Research Inst., Burlington (Ontar- 
io). Research and Applications Branch. 

J. Lawrence. 

IN: Analysis of Trace Organics in the Aquatic 
Environment. CRC Press, Inc., Boca Raton, Flori- 
da. 1989. p 313-337, 4 fig, 5 tab, 139 ref. 


Descriptors: *Humic substances, *Environmental 
quality, *Water analysis, *Humic acids, *Pollutant 
identification, *Chemical analysis, Fulvic acids, 
Phenols, Hydrocarbons, SS Organic 
matter, Organic compounds, Tannins, Lignin, 
Spectrophotometry, Colorimetry, Fate of pollut- 
ants, Fluorescence, Ultraviolet radiation. 
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Identification Of Pollutants—Group 5A 


Natural organic compounds, including humic sub- 
stances (humic and fulvic acids) tannins, lignins, 
amino acids, phenols, carbohydrates, and hydro- 
carbons are widely distributed throughout the en- 
vironment. These compounds occur abundantly 
— the aquatic environment in 


with some success for the analysis of aquatic humic 
solutions. Considerable similarities have been noted 
in the fluorescence spectra of organic acids from a 
wide variety of origins but several researchers 
have noted that fluorescence decreases with in- 
creasing molecular weight of the solute and de- 
creasing pH of the solution. Tannins and lignins 
determined a by 


have most frequently been 
the wa tales Nenaaitoaie aide 

method usin, onic acid as standard. = 
also W89-1 168 (Lantz-PTT) 


W89-11877 


PROCEEDINGS OF THE FIFTH CORPS 
CHEMISTS MEETING, 17-18 MAY 1988. 

Army Engineer Waterways Experiment Station, 
Vicksburg. MS. Environmental Lab. 

Available from the National Technical Information 
Service, Springfield, VA 22161 -- ADA-208420, 
Price codes: A03 in paper copy, AO1 in microfiche. 
Miscellaneous EL-89-2,. April 1989. Final 
Report. 27p, 3 fig. Compiled by Ann B. Strong, 
Karen F. Myers, and Glennard M. Warren. 


Descriptors: *Conferences, *Chemical analysis, 
*Water quality control, Symposium, Pollutant 
identification, Sampling, Superfund. 


This paper contains a summary of the Proceedings 
of the Fifth Corps Chemists Meeting. Presentations 
and discussions centered around valida- 


inspections, ana: 
lytical methodology, sampling techniques, and data 
— oy t. (Author’s abstract) 


TOXICOLOGY--A PRIMER ON TOXICOLOGY 
PRINCIPLES AND APPLICATIONS. 

Michigan State Univ., East Lansing. Dept. of Eco- 
nomics. 

For primary bibliographic entry see Field 5C. 
W89-11896 


ETHYLENE THIOUREA IN MAINE GROUND 
WATER. 

Maine Geological Survey, Augusta. 

For primary bibliographic entry see Field SB. 
W89-11925 


NEW METHOD FOR FIELD ANALYSIS OF 
SOILS CONTAMINATED WITH AROMATIC 
HYDROCARBON COMPOUNDS, 
Goldberg-Zoino and Associates, Inc., Vernon, CT. 
J. T. Griffith, G. A. Robbins, and T. M. Spittler. 


IN: Proceedings of the FOCUS Conference on 
Eastern 


Ground Water Issues, September 
= & baw Stamford, Connecticut. National 
ater W 


li Association, Dublin, Ohio, 1988. p 
223-248, 3 fig, 15 tab, 32 ref. 


: *Pollutant identification, *Path of pol- 


Current methodologies used for field analysis of 
soils contaminated with hydrocarbon 


space methods. Application of the 
was evaluated for soils spiked with benzene, 


concentration with a standard 
(See also W89-11916) (Author’s abstract) 
W89-11930 


DETECTION OF SUBSURFACE GASOLINE 
CONTAMINATION IN NEW ENGLAND GLA- 
+ TERRAIN USING SOIL GAS SURVEY- 


Connecticut Univ., Storrs. Dept. of Geology and 
Geop! 
G. A. Robbins, and M. R. Temple. 


27-29, 
Water Well Association, 
635-648, 4 fig, 3 tab, 9 ref. 


Descriptors: *Pollutant identification, *Soil, 
*Soil contamination, *Glacial sediments, * 

line, *Groundwater pollution, Fate of pollutants, 
Hydrocarbons, Geohydrology, 

Chemical analysis, Path of pollutants, Groundwat- 
er movement. 


, and field studies are 


measurement of subsurface vapor concentrations. 
Analyses would indicate that soils are 
characterized by low air permeability and vapor 
diffusivity brought about by high moisture content 
waco ais cae ais cata 
vations o! vapor gradients in 
presence of the more highly volatile and diffusive 
components of gasoline at older spills. Also, these 
characteristics may severely limit subsurface con- 
tamination detection outside of the immediate vi- 
pr mayer 9 pene Experimental results on sam- 
pling techniques would indicate that measured 
vapor concentrations are highly dependent upon 
induced vacuum pressure, soil air oxygen level, 
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Group 5A—ldentification Of Pollutants 


and instrumental flow rate response. Vapor sam- 
pling, in glaciated soils having low air permeabil- 
ity, will be highly sensitive to these effects. These 
effects appear to explain commonly observed con- 
centration-time responses in conducting direct-line 
sampling. If sampling results are not corrected for 
vacuum pressure and flow rate, observed spatial 
concentration variations may not represent actual 
subsurface vapor concentration distributions, but 
instead spatial variations in soil air permeability. 
These factors imply that soil gas survey results in 
New England glaciated terrain can be readily mis- 
interpreted, if viewed strictly on the basis of field 
concentration data, without due consideration for 
biases due to geohydrologic conditions and sam- 
pling technique. (See also W89-11916) (Author’s 
abstract) 

W89-11952 


1989 ANNUAL BOOK OF STANDARDS. SEC- 
TION 11: WATER AND ENVIRONMENTAL 
TECHNOLOGY, VOLUME 11.01. 

American Society for Testing and Materials, Phila- 
delphia, PA. 

For primary bibliographic entry see Field 2K. 
W89-12000 


1989 ANNUAL BOOK OF STANDARDS. SEC- 
TION 11: WATER AND ENVIRONMENTAL 
TECHNOLOGY, VOLUME 11.02. 

American Society for Testing and Materials, Phila- 
delphia, PA. 

American Society for Testing and Materials, Phila- 
delphia, Pennsylvania. 1989. 835p. 


Descriptors: *Handbooks, *Pollutant identifica- 
tion, *Microbiological studies, *Sediments, *Water 
treatment, *Standards, *Water analysis, *Organic 
compounds, *Radioactivity, *Saline water, Classi- 
fication, Tritium, Brines, Brackish water, Oil pollu- 
tion, Corrosion, Filtration, Membranes. 


The 1989 Annual Book of ASTM Standards con- 
sists of 67 volumes, divided among 16 sections. 
This is the second of two volumes of Section 11, 
Water and Environmental Technology, which are 
devoted to water standards. It contains formally 
approved ASTM standard classifications, guides, 
practices, specifications, test methods, and termi- 
nology and related material such as proposed 
standards. An ASTM standard represents a 
common viewpoint of those parties concerned 
with its provisions, namely, producers, users, con- 
sumers, and general interest groups. It is intended 
to aid industry, government agencies, and the gen- 
eral public. The use of an ASTM< standard is 
purely voluntary. It is recognized that, for certain 
work or in certain regions, ASTM standard specifi- 
cations may be either more or less restrictive than 
needed. The contents of this volume highlight: (1) 
organic constituents (concentration methods, gen- 
eral methods, specific constituents, and waterborne 
oils); (2) radioactivity (measurement of radioactiv- 
ity, specific radionuclides, and heavy water); (3) 
saline and brackish waters, seawaters, and brines; 
(4) microbiological examination; (5) water-formed 
deposits; and (6) water treatment materials (chemi- 
cals, particulate ion-exchange materials, membrane 
filters, membranes and reverse osmosis, and rea- 
gent water). (See also W89-12000) (Lantz-PTT) 
W89-12001 


LASER/MICROBE BIOASSAY SYSTEM. 
Technical Assessment Systems, Inc., Washington, 
DC 


I. C. Felkner, B. Worthy, T. Christison, C. 
Chaisson, and J. Kurtz. 

IN: HWHM 88: Hazardous Wastes and Hazardous 
Materials. Proceedings of the Sth National Confer- 
ence held April 19-21, 1988, Las Vegas, Nevada. 
1988. p 81-84, 4 fig, 9 ref. 


Descriptors: *Potable water, *Drinking water, 
*Toxicity, *Pollutant identification, *Bioassay, 
Bacteria, Measuring instruments, Lasers, Biologi- 
cal studies, Microbiological studies. 


The LASER/MICROBE bioassay was developed 
to meet the needs of the Department of Defense 
and National Institutes of Environmental Health 


Sciences for a rapid detection system to detect low 
quantities of toxic contaminants in potable water. 
The bioassay system consists of the DAWN B 
Laser Photometer which makes 1200 measure- 
ments/sec at 15 unique angles and an isogenic set 
of Bacillus subtilis mutants. Toxicity to the bacteria 
is detected by differential light scattering (DLS) of 
the laser beam which measures the response of the 
bacteria in terms of light intensity at various angles 
> 180. The DLS pattern (liquid sample) shows the 
number of particles present, their size, shape and 
the distribution of particles. If the bacteria increase 
or decrease in size, the intensity vs. angles (DLS 
pattern) will shift. Therefore, shrinking, swelling 
or failure of the bacteria to divide over time are 
the measured parameters of toxicity. Concentration 
of the toxicant is determined by the level of re- 
sponse by the bacteria in a given sample. The time 
required for a complete assay is approximately 66 
minutes (time required for untreated bacteria to 
divide twice in the absence of any toxicant). How- 
ever, individual samples can be read and analyzed 
by the computerized system at a rate of one 
sampie/min. (i.e., 5-10 concentrations of an aque- 
ous sample are easily _ in just over an 
hour), generating data for: (1) identifying test ma- 
terial; (2) assessing concentration of test material; 
and (3) assessing whether test material is acutely or 
chronically toxic. (See also W89-12002) (Lantz- 


PTT) 
W89-12015 


GROUNDWATER QUALITY MONITORING IN 
A RISK ASSESSMENT FRAMEWO) 
Environmental Monitoring and Support. Lab., Las 
Vegas, NV. 
R. Rajogopal. 
IN: HW: 88: Hazardous Wastes and Hazardous 
Materials. Proceedings of the 5th National Confer- 
ence held April 19-21, 1988, Las Vegas, Nevada. 
1988. p 413-414. 


Descriptors: *Network design, *Monitoring, 
*Groundwater quality, *Risk assessment, *Data- 
bases, *Water quality control, Information ex- 
change, Public health, Hazardous wastes. 


Questions such as why, what, where, when and 
how often to collect data play a central role in the 
development of a groundwater quality monitoring 
strategy for hazardous waste sites. Limited re- 
sources will not permit monitoring for many con- 
taminants at the same frequency at all wells at all 
sites. Therefore, a resource allocation strategy is 
necessary to evaluate the answers for the previous 
type of questions. Numerous factors related to well 
design and construction, variations in groundwater 
quality over space and time, procedures associated 
with field and laboratory methods, cost of data 
collection, value of monitored information and per- 
— of health risks from chemical — 
ect the development of a groundwater quality 
monitoring strategy. The impact of several of these 
factors on monitoring decisions is highlighted with 
findings derived from the analysis of three large 
groundwater quality data bases: the ambient 
groundwater quality data base of the U.S. Geologi- 
cal Survey (WATSTORE), the data base of the 
EPA maintained to meet the requirements of the 
Safe Drinking Water Act (MSIS) and the ground- 
water quality data base at selected hazardous waste 
sites maintained by the Environmental Monitoring 
Systems Laboratory (Las Vegas) of the EPA. (See 
also W89-12002) (Lantz-PTT) 
W89-12057 


U.S. EPA FIELD ANALYTICAL SCREENING 
PROJECT, 

Ecology and Environment, Inc., Arlington, VA. 
For primary bibliographic entry see Field 7A. 
W89-12058 


EVALUATION OF THE STANDARD ELUTRI- 
ATE TEST AS AN ESTIMATOR OF CONTAMI- 
NANT RELEASE AT THE POINT OF DREDG- 


ING, 
Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. 
D. D. Ludwig, J. H. Sherrard, and R. A. Amende. 
Available from the National Technical Information 


Service, Springfield, VA 22161. Contract Report 
HL-88-1, August 1988. Final Report. 46p, 9 fig, 5 
tab, 28 ref, 2 append. ent of the Army 
Contract DACW39-87-M-0329. 


Descriptors: *Water pollution sources, *Pollutant 
identification, *Dredging, Water quality control, 
Pollution load, Chemical analysis, Water sampling, 
Heavy metals, Nutrients, Standard elutriate test. 


Release of contaminants during dredged material 
disposal operations has long been the subject of 
environmental concern. The potential release of 
pollutants during the dredging process has, in 
recent years, come under the scrutiny of Federal 
and State regulatory agencies. The Standard Elu- 
triate Test has proven to be a good estimator of 
soluble contaminant release for dredged material 
disposal operations. Data analyses and field studies 
were conducted by the US Army Engineer Water- 
ways Experiment Station at rend sites in the United 
Sates. A direct comparison was made between 
chemical concentrations in the test elutriate from 
sediment samples taken prior to dredging and cor- 
responding concentrations in water samples taken 
at or near the point of dredging as sediment was 
being dredged. The Standard Elutriate Test satis- 
factorily predicted the release of soluble contami- 
nants at or near the point of dredging at all four 
sites in this study. However, results indicated that 
the elutriate test appears to overestimate the re- 
lease of organic materials, nutrients, and some 
heavy metals (mercury, manganese, iron, and chro- 
mium). (Lantz-PTT) 

W89-12075 


TECHNOLOGY ASSESSMENT OF FIELD 
PORTABLE INSTRUMENTATION FOR USE 
AT ROCKY MOUNTAIN ARSENAL, 

Oak — National Lab., TN. Analytical Chemis- 
try Di 

R. A. Jenkins, W. H. Griest, R. L. Moody, M. V. 
Buchanan, and M. P. Maskarinec. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as AD-A198 302. 
Price codes: A06 in paper copy, AOI in microfiche. 
Final Report, March 1988. 105p, 1 fig, 5 tab, 2 
append. Army Project Oder 0188. DOE Contract 
1769-1334-A1. 


Descriptors: *Water analysis, *Measuring instru- 
ments, *Pollutant identification, *Chemical analy- 
sis, *Metals, *Organic compounds, *Volatile or- 
ganic compounds, Colorimetry, Rocky Mountain 
Arsenal, Inorganic compounds, X-ray fluores- 
cence, Chromatography, Separation techniques. 


An assessment was made of commercially available 
field instrumentation for analysis of samples at 
Rocky Mouniain Arsenal. The analytes considered 
were metals, volatile organics, and semivolatile 
organics. Colorimetric tests for metals are recom- 
mended for screening, with positives being con- 
firmed by microwave digestion followed by porta- 
ble atomic absorption. A portable mercury monitor 
is recommended for this analysis. Portable X-ray 
fluorescence is recommended for higher levels of 
inorganics. For volatile organics, purge and trap 
and heated headspace followed by portable gas 
chromatography are recommended. For semivola- 
tiles in soil, Soxtec (a quasi-soxhlet extractor) ex- 
traction and gas or thin layer chromatography are 
recommended. For semivolatiles is water, solvent 
extraction using a Mixxor (a field solvent-extrac- 
tion device) is recommended. (Author’s abstract) 
W89-12079 


DIRECT DETERMINATION OF PART-PER- 
BILLION LEVELS OF VOLATILE ORGANICS 
IN WATER AND SOIL SAMPLES USING 
GLOW DISCHARGE MASS SPECTROMETRY. 
Oak Ridge National Lab., TN. Analytical Chemis- 
try Div. 

M. B. Wise, and M. R. Guerin. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as DE88-011389. 
Price codes: A03 in paper copy, AOI in microfiche. 
Report No. CONF-880768--1, (1988). 19p, 12 fig. 
DOE Contract DE-AC05-840R21400. 





Descriptors: *Water analysis, *Chemical analysis, 
*Pollutant identification, *Soil contamination, 
*Volatile organic compounds, *Mass spectrome- 
try, Trace levels, Water pollution, Chemical analy- 
sis, Ions, Measuring instruments, Benzene, Trich- 
loroethylene. 


A low pressure glow discharge ion source has been 
constructed and interfaced with a quadrupole mass 
spectrometer for the direct monitoring of trace 
organic vapors in air. Important features of this ion 
source include a simple design, low cost, low main- 
tenance, and the ability to sample air directly with- 
out the need for membranes, splitters, or capillary 
restrictors. Although the flow rate of air into the 
source is approximately 2 standard mL/second 
mTorr which reduces interferences caused by the 
formation of water cluster ions. Furthermore, the 
high flow rate of air into the ion source provides a 
simple and convenient means of purging volatile 
organics from water or soil samples directly into 
the mass spectrometer without additional appara- 
tus or extensive sample preparation. Early studies 
with this system indicate that low part-per-billion 
levels of volatile organics such as benzene or trich- 
loroethylene can be quantitatively determined in 
water and soil samples either by monitoring head- 
space above a sample or by direct purging. Analy- 
sis time of 2-5 minutes provides a high throughput 
of 10 or more samples per hour. (Author’s abstract) 
W89-12080 


INSTALLATION RESTORATION PROGRAM 
PHASE II: CONFIRMATION/QUANTIFICA- 
TION, STAGE I. 

Ecology and Environment, Inc., Lancaster, NY. 
Buffalo Corporate Center. 

For primary bibliographic entry see Field 5B. 
W89-12093 


— AND LABORATORY STUDY USING 


AND NEPHYTYS INCISA TREATED WITH 
DREDGED MA’ 

Environmental Research Lab., Narragansett, RI. 
G. E. Zaroogian, P. F. Rogerson, G. Hoffman, M. 
Johnson, and D. Johns. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as ADA-198 107. 
Price codes: A06 in paper copy, AOI in microfiche. 
Technical Report D-88-4, June 1988. Final Report. 
164p, 41 fig, 26 tab, 46 ref, 2 append. 


Descriptors: *Pollutant identification, *Bioindica- 
tors, *Dredging, *Sediment contamination, *Myti- 
lus, *Water pollution effects, *Polychaetes, Biolog- 
ical studies, Polychlorinated biphenyls, Adenosine 
diphosphate, Adenosine triphosphate, Field tests, 
Biochemical tests, Stress, Connecticut. 


A study was conducted to test the applicability of 
adenylate energy charge (AEC) and adenine nu- 
cleotide pool concentrations as measures of biolog- 
ical response in the blue mussel, Mytilus edulis, and 
the marine polychaete, Nephtys incisa, after expo- 
sure in the laboratory and field to contaminated 
dredged material from Black Rock Harbor (BRH), 
Bridgeport, CT. Biological responses were meas- 
ured in a laboratory dosing system that provided 
constant exposure concentrations of suspended 
BRH sediment ranging from 0 to 10 mg/L for M. 
edulis and 0 to 200 mg/L for N. incisa. In the field, 
poe og responses were measured in both species 
ed along a transect of stations at the Central 
pes Island Sound disposal site. Strong exposure- 
residue relationships measured in laboratory ex- 
periments indicated that selected contaminants in 
BRH sediment were biologically available. Tissue 
residue concentrations, particularly of persistent 
compounds such as polychlorinated biphenyls, 
were found to be closely related to exposure con- 
— The Pore ag responses evaluated in 
rt included the adenine nucleotide meas- 
adenosine triphosphate, adenosine diphos- 

prog adenosine monophosphate, adenylate pool, 
and AEC. These responses were measured in M. 
edulis and N. incisa exposed to BRH sediment in 
the laboratory and the field. The only significant 
laboratory response was a reduction in adenylate 
nucleotide concentrations measured in N. incisa 16 
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weeks postdisposal and were indicative of non- 
stressed organisms. (Lantz-PTT) 
W89-12110 


ACID MINE DRAINAGE, OCTOBER 1978-MAY 
1988: CITATIONS FROM THE NTIS BIBLIO- 
GRAPHIC DATABASE. 

National Technical Information Service, Spring- 
field, VA. 

Available from National Technical Information 
Service, Springfield, VA22161 as PB88-865019, 
Price codes: NO1 in copy, NO1 in microfiche. 
June 1988. 68p. Supersedes PB87-859039. 


Descriptors: *Acid mine drainage, *Bibliographies, 
*Pollutant identification, *Mine drainage, Water 
pollution control, Water pollution treatment, 
Chemical analysis. 


This bibliography contains citations concerning 
laboratory and field analyses of acid mine drain- 
age. Topics include site investigations and charac- 
terization, renovation and monitoring programs, 
contaminant treatment research, and control and 
abatement studies. Chemical analyses of affected 
areas, and terrestrial and aquatic ecosystems re- 
sponse evaluations are terrestrial and aquatic eco- 
systems response evaluations are also discussed. 
This updated bibliography contains 190 citations of 
which 10 are new entries to the previous edition. 
(Author’s abstract) 

W89-12145 


OIL POLLUTION SAMPLING, DETECTION, 
AND ANALYSIS, JANUARY 1976-JANUARY 
1988: CITATIONS FROM THE NTIS BIBLIO- 
GRAPHIC DATABASE. 

National Technical Information Service, Spring- 
field, VA. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB88-856232, 
Price codes: NO1 in paper copy, NO1 in microfiche. 
January 1988. 83p. Supersedes PB87-853636. 


Descriptors: *Bibliographies, *Pollutant identifica- 
tion, *Oil pollution, *Monitoring, *Remote sens- 
ing, Chromatography, Spectroscopy, Sediment 
sampler, Marine environment, Tracers. 


This bibliography contains citations concerning the 
monitoring and analysis of oil pollution — 
from production and transport operations. De- 
scriptions and evaluations of monitoring methods 
and devices, tagging and tracing techniques, ana- 
lytical techniques, including spectroscopy and 
chromatography, are among the topics reviewed. 
Remote sensing methods, and oil-laden sediment 
sampling and analyses are also considered. While 
the majority of the citation pertain to marine pollu- 
tion, some attention is given to terrestrial aspects. 
Citations g specifically to pollution effects 
on flora and jon are excluded. This updated 
bibliography contains 251 citations of which 42 are 
new entries to the previous edition. (Author’s ab- 
stract) 

W89-12162 


POLYCHLORINATED BIPHENYLS: OCCUR- 
RENCE IN SEDIMENTS AND SOILS, JANU- 
ARY 1977-JANUARY 1988: CITATIONS FROM 
THE SELECTED WATER RESOURCES AB- 
STRACTS DATABASE. 

National Technical Information Service, Spring- 
field, VA. 

For primary bibliographic entry see Field 5B. 
W89-12169 


GROUND WATER POLLUTION: 

STUDIES, DECEMBER 1984-JANUARY 1988: 
CITATIONS FROM THE NTIS BIBLIOGRAPH- 
IC DATABASE. 

National Technical Information Service, Spring- 
field, VA. 

For primary bibliographic entry see Field SB. 
W89-12172 


Sources Of Pollution—Group 5B 
5B. Sources Of Pollution 


MICROBIAL a ae OF 
AZAARENES IN CREOSOTE-CONTAMINAT- 
ED SOIL AND GROUND WATER: LABORATO- 
RY AND FIELD STUDIES. 
oan Survey, Denver, CO. 

. E. Pereira, C. E. Rostad, D. M. Updegraff, and 
J. L. Bennett. 
Water Science and Technology WSTED4, Vol. 
20, No. 11/12, p 17-23, 1988. 5 fig, 1 tab, 12 ref. 
Descriptors: ‘*Biotransformation, *Degradation 
products, *Creosote, *Groundwater pollution, 
*Path of pollutants, *Fate of pollutants, *Biodegra- 
dation, *Microbial degradation, *Soil contamina- 
tion, Aerobic conditions, Aromatic compounds. 





A ic nitrogen heterocycles are a 
class of compounds found in wood-preservative 


is not well understood. Seago a 
aquifer contaminated with creosote near Pensaco- 
la, FL, indicated that groundwater was contami- 
nated with several azaarenes and their oxygenated 
and alkylated derivatives, suggesting that these 
ae compounds gy rea micro- 
bial transformation reactions. A ly, labora- 
tory studies were designed to investigate the fate 
of these compounds. Under sssabie conditions, oo 
isolated from creosote-contaminat 
ed soil converted quinoline to 2(1H)quinolinone 
On a ee eee 
A methanogenic consortium isolated from 
anaerobic sewage digestor, in presence of ground- 





the oxygen atom for this hydroxylation reaction 
under aerobic and anaerobic conditions was water. 


in anaerobic 
ifers. ae 's abstract) 
W89-11072 


LEGIONNAIRES DISEASES AND THE WATER 
ENVIRONMENT IN 


ISRAEL. 
Hebrew Univ. of —_ (Israel). Human Envi- 
ronment Sciences Di 
H. I. Shuval, B. Fatal and H Bercovier. 
Water Science and Technology WSTED4, Vol. 
20, No. 11/12, p 33-38, 1988. 2 tab, 6 ref. 


igation 
fects, Population exposure, Surface water, Fish 


pr systematically evaluated methods, 39 strains 
of Legionella were isolated from 302 samples of 
water from surface sources, fishponds, cooling sys- 
tems and wastewater stabilization ponds. Most iso- 
lations were made during the warm irrigation 
season (May to October). pneumophila 
was the most frequent species isolated. Evidence 
that can infect and survive for long 
periods, at low temperatures, in a natural aquatic 

), May pro- 


Antibody levels to Legionnaires disease bacteria 
were ee ne are 
drawn from 1,355 individuals residing in rural agri- 
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cultural cooperative villages (kibbutzim). The pop- 
ulation studied included irrigation and other water 
contact workers exposed to aerosolized water from 
sprinkler irrigation systems using clean water, 
wastewater and non-water contact individuals as 
controls. Water contact workers carried antibodies 
to Legionella pneumophila seven times more fre- 
quently than th non-water contact control group 
(2.8% vs. 0.4%). There was no difference between 
those exposed to sprinkler irrigation with clean 
water or wastewater effluent. It is concluded that 
under the conditions in Israel where Legionella 
spp. are ubiquitous in irrigation water sources, 
workers exposed to aerosols from sprinkler irriga- 
tion have a high occupational risks of infection 
with legionnaires disease bacteria. (Author’s ab- 


stract) 
W89-11074 


BACTERIAL TRANSPORT IN FRACTURED 


RIES. 
Atomic Energy of Canada Ltd., Chalk River (On- 
tario). Chalk River Nuclear Labs. 

D. R. Champ, and J. Schroeter. 

Water Science and Technology WSTED4, Vol. 
20, No. 11/12, p 81-87, 1988. 5 fig, 1 tab, 3 ref. 


Descriptors: *Fracture permeability, *Environ- 
mental tracers, *Isotopic tracers, *Path of pollut- 
ants, *Groundwater pollution, *Geologic fractures, 
*Groundwater movement, Escherichia coli, Filtra- 
tion, Field tests. 


The potential for transport of bacteria by peeee 
water in fractured crystalline rock was 

a series of field-scale tracer tests. The eel 
through curves for injected Escherichia coli and 
‘non-reactive’ particle tracers were computed with 
those for conservative inorganic and radioactive 
tracers. Rapid transport, relative to the conserva- 
tive tracers, of both bacteria and non-reactive par- 
ticles was observed. The first appearance of both 
was with, or slightly before, the conservative trac- 
ers for water movement. Removal of the bacteria 
and particles by filtration processes occurred and 
was quantified through the calculation of filter 
factors. The filtration process in this fracture 
system is similar to that found in a gravel aquifer. 
From the results it is concluded that particulate 
contaminant can be very rapidly transported in 
fracture systems and that continuing sources of 
contamination could lead to relatively high local 
concentrations of particulate contaminants com- 
pared with the average at any given distance from 
the source. It is also concluded that the use of 
traditional conservative tracers for water move- 
ment, to assess the potential for movement of par- 
ticulate contaminants, could lead to significant un- 
derestimates of exposure to iculate contami- 
nants due to consumption of water from water 
recovery wells located in fractured media. (Au- 
thor’s abstract) 

W89-11080 


FUNGI FROM POTABLE WATER: INTERAC- 
TION WITH CHLORINE AND ENGINEERING 
EFFECTS. 


West Chester Univ. of Pennsylvania. Dept. of Biol- 


ogy. 
For primary bibliographic entry see Field 5A. 
W89-11090 


KINETICS OF METHANE-OXIDIZING BIO- 
FILMS FOR DEGRADATION OF TOXIC OR- 
GANICS. 

Washington Univ., Seattle. Coll. of Forest Re- 
sources. 

S. E. Strand, R. M. Seamons, M. D. Bjelland, and 
H. D. Stensel. 

Water Science and Technology WSTED4, Vol. 
20, No. 11/12, p 167-173, 1988. 8 fig, 1 tab, 25 ref. 


Descriptors: *Methane, *Biofilms, *Water pollu- 
tion treatment, *Groundwater pollution, *Biode- 
gradation, *Fate of pollutants, *Organic solvents, 
Solvents, Kinetics, Toxicity, Water quality control, 
Water pollution control, Oxidation, Chlorinated 
hydrocarbons, Path of pollutants. 


Of those chlorinated solvents known to contami- 
nate groundwaters, those of particular concern are 
trichloroethylene and 1,1,1-trichloroethane, due to 
their carcinogenicity and relative resistance to bio- 
logical degradation. The distribution, fate and 
public health consequences of these compounds in 
the groundwater are reviewed. The kinetics of 
methane-oxidizing bioreactors for the degradation 
of toxic organics are modeled. Calculations of the 
fluxes of methane and toxic chlorinated hydrocar- 
bons were made using a biofilm model. The model 
simulates the effects of competition by toxics and 
methane on their enzymatic oxidation of the meth- 
ane monooxygenase. Dual-competitive substrate/ 
diffusion kinetics were sued to model biofilm co- 
metabolism, integrating three model equations. 
The model predicts that methane fluxes will be 
relatively unaffected by surface toxic concentra- 
tions less than five times the half-saturation con- 
stant for the toxic. The rates were found to be 
moderately sensitive to variations in the diffusivity 
of the toxic compound and less sensitive to meth- 
anotrophic biomass, half-saturation and to the sur- 
face oxygen concentration was as expected from 
conventional biofilm kinetics: no effect until 
oxygen fell low enough to limit the biofilm depth. 
(Friedmann-PTT) 

W89-11092 


DEGRADATION OF TRICHLOROETHYLENE 
BY METHANOTROPHIC BACTERIA IN A 
LABORATORY COLUMN OF SATURATED 
AQUIFER MATERIAL, 

Washington Univ., Seattle. Coll. of Forest Re- 
sources. 

For primary bibliographic entry see Field 5G. 
W89-11093 


RECOMBINANT DNA PLASMID TRANSMIS- 
SION TO INDIGENOUS ORGANISMS 
DURING WASTE TREATMENT. 

Drexel Univ., Philadelphia, PA. Dept. of Bios- 
cience and Biotechnology. 

M. A. Gealt. 

Water Science and Technology WSTED4, Vol. 
20, No. 11/12, p 179-184, 1988. 42 ref. EPA Grants 
R810049 and R812362. 


Descriptors: *Nucleic acids, *Plasmids, *Genetic 
pollution, *Path of pollutants, *Biological 
wastewater treatment, *Wastewater treatment, 
Bacteria, Genetic engineering, Viruses, Model 
studies, Fate of pollutants, Environmental engi- 
neering, Environmental protection, Biological 
properties. 


The means by which DNA plasmids, in the form 
of genetically engineered DNA _ sequences 
(GEDS), are transmitted to indigenous organisms 
via a wastewater treatment process is reviewed, 
and experiments were performed to trace GEDS 
mobilization. This gene transfer, which is also 
shown to occur in a laboratory-scale facility under 
conditions that model treatment processes (about 
20 L capacity), depends on the presence of bacteria 
containing conjugative plasmids, many of which 
are indigenous to wastewater. Sensitive detection 
of GEDS transfer requires the use of DNA-DNA 
hybridization. For the current experiment, non- 
bacterial genes, pHSV 106, which contains the thy- 
midine kinase (tk) gene of herpes simplex virus, 
were used to trace GEDS mobilization. The acqui- 
sition of plasmid-encoded characteristics by recipi- 
ents in di-parental coincubation with the isolated 
mobilizers was observed. In tri-parental coincuba- 
tions containing a pBR325-plasmid donor strain, 
naturally occurring mobilizer strains have shown 
the capability to participate in the mobilization of 
recombinant DNA. The plasmids resulting from 
these tri-parental coincubations indicated not only 
that recombinational rearragements frequently 
were necessary to establish plasmid stability, but 
also that plasmid stability was a reasonably 
common event. The ecological fate of the altered 
DNA must continue to be analyzed and environ- 
mental engineering methods must be developed to 
contain the spread of GEDS. (Friedmann-PTT) 
W89-11094 


DETERMINATION OF ACTIVE BIOMASS. 


Technical Univ. of Denmark, Lyngby. Dept. of 
Sanitary Engineering. 

For primary bibliographic entry see Field 5D. 
W89-11099 


INTERACTIONS BETWEEN FREE-LIVING 
AMOEBAE AND LEGIONELLA IN THE ENVI- 
RONMENT. 

Strasbourg-1 Univ. (France). Faculte de Pharma- 
cie. 

For primary bibliographic entry see Field 5A. 
W89-11102 


CORRELATIONS OF THE PROTOZOA, CRYP- 
TOSPORIDIUM AND _ GIARDIA, WITH 
WATER QUALITY VARIABLES IN A WATER- 
SHED. 

Arizona Univ., Tucson. Dept. of Microbiology and 
Immunology. 

J. B. Rose, H. Darbin, and C. P. Gerba. 

Water Science and Technology WSTED4, Vol. 
20, No. 11/12, p 271-276, 1988. 3 tab, 16 ref. 


Descriptors: *Cryptosporidium, *Giardia, *Tur- 
bidity, *Pollutant identification, *Protozoa, *Eco- 
logical distribution, *Parasites, *Coliforms, *Water 
analysis, Statistical analysis, Microorganisms, Path 
of pollutants, Bacterial analysis, Correlation analy- 
sis, Watersheds, Catchment areas, Spores, Water 
pollution effects. 


A watershed in the western United States was 
surveyed biweekly for a year for the protozoa 
Cryptosporidium and Giardia. Parasite samples 
were collected using filtration of 200-1000 L of 
water, eluted by washing the filter, concentrated 
and clarified with density gradients. Oocyst and 
cysts were detected using monoclonal antibodies, 
in a direct or indirect immunofluorescent assay. 
The organisms were enumerated on membrane fil- 
ters using epi-fluorescent microscopy. Number of 
organisms per liter of water were then calculated. 
Grab samples were analyzed for total and fecal 
coliform concentrations as well as turbidities. After 
log 10 (y + 1.0) transformations, Pearson’s corre- 
lation coefficients were derived for each variable 
against all others. From 39 samples, Cryptospori- 
dium and Giardia were detected in 20 and 12 of the 
samples, respectively, and oocyst concentrations 
were approximately 10 times higher than cyst 
levels. The river downstream from the !ake ran 
through an area concentrated with cattle pasture 
and had the greater numbers of both parasites (1.09 
oocysts and 0.22 cysts/L). The lake, although re- 
ceiving sewage effluents, may have also had lower 
levels (0.58 oocysts and 0.08 cysts/L) because of 
dilution and sedimentation. Coliform levels ranged 
from 0.12 to 75 CFU/100 ml while fecal coliform 
levels were slightly lower. Turbidity averaged 55 
NTU at the river and 48 NTU at the lake. Correla- 
tion coefficients were derived for all variables. 
Giardia concentrations were significantly correlat- 
ed to Cryptosporidium concentrations with an r 
value of 0.778, significant at the 99% confidence 
level. No other correlations were observed be- 
tween Giardia and total or fecal coliforms or turbi- 
dities nor between Cryptosporidium levels and 
total or fecal coliforms or turbidities. Neither bac- 
terial indicator organisms nor turbidity are reliable 
predictors for the absence of enteric protozoa in 
the study watershed. (Author’s abstract) 
W89-11107 


VIRUS SURVIVAL AND TRANSPORT IN 
GROUNDWATER. 

Agricultural Research Service, Riverside, CA. Sa- 
linity Lab. 

M. V. Yates, and S. R. Yates. 

Water Science and Technology WSTED4, Vol. 
20, No. 11/12, p 301-307, 1988. 4 fig, 33 ref. 


Descriptors: ‘*Viruses, ‘*Path of pollutants, 
*Groundwater pollution, *Hydrologic models, 
*Septic tanks, *Drinking water, *Water pollution 
sources, Human pathogens, Model studies, Potable 
water, Sampling, Groundwater movement, Arte- 
sian wells, Soil water. 





Viruses may be responsible for up to 50% of 
waterborne disease in the U.S., with septic tanks 
being a major source of viruses in soils and 
groundwater. A model is developed that could be 
used to estimate safe distances between septic 
tanks, or other sources of contamination, and 
drinking water wells. The model was based on 
groundwater flow characteristics and the length of 
time that viruses remain infective in the subsurface 
environment. Water samples were collected from 
71 continuously pumping municipal drinking water 
wells. Viruses were inoculated into the water sam- 
ples, and the rate at which the viruses were inacti- 
vated was calculated for each sample. The inacti- 
vation rates were determined to be spatially corre- 
lated by calculating a semivariogram. Kriging, a 
geostatistical technique, was used to estimate virus 
inactivation rates at unsampled locations using the 
measured values at nearby locations. The measured 
and kriged virus inactivation rates were used in 
conjunction with the regional groundwater flow 
characteristics to calculate septic tank setback dis- 
tances over a city-wide area. The setback distance 
was defined as the distance required for a 7-log 
reduction in virus number in the time that the 
water traveled from the source of contamiantion to 
a drinking water well. The model has been ex- 
tended to account for alterations in the flow filed 
caused by presence of pumping wells. Setback 
distances of less than 15 m to over 300 m have 
been calculated using these models. The results of 
this research may be useful for community plan- 
ning purposes. (Author’s abstract) 
Wws89-11111 


COMPARATIVE STUDIES ON THE SURVIV- 
AL OF INDICATOR ORGANISMS AND 
PATHOGENS IN FRESH AND SEA WATER. 
Newcastle upon Tyne Univ. (England). Dept. of 


Water Science and Technology WSTED4, Vol. 
20, No. 11/12, p 309-315, 1988. 6 tab, 5 ref. 


Descriptors: *Fate of pollutants, *Viruses, *Patho- 
gens, *Seawater, *Bioindicators, *Survival, Bacte- 
ria, Water temperature, Microorganisms, Compari- 
son studies, Statistical analysis, Streptococcus, Shi- 
gella, Salmonella, Nutrients, Salinity, Solar radi- 
ation, Bacterial analysis, Water analysis. 


A comprehensive series of experiments were con- 
ducted in which the survival characteristics of a 
range of indicator bacteria, pathogenic bacteria nd 
bacteriophages were compared in fresh and sea- 
water in the light, and at a range of temperatures, 
nutrient concentrations and salinities in the dark. 
Aliquots of filtered seawater or freshwater were 
inoculated with sewage or pure cultures. The 
effect of light was investigated in a solar simulator 
in which the light intensity from 400 W medium- 

pressure mercury iodide discharge lamps could be 
eajusted by altering the distance between the 
beaker and the bulbs. The temperature was main- 
tained at 15C in all samples for all light experi- 
ments. The effect of temperature was measured in 
fresh and seawater in 1 | beakers in the dark, over 
the range of 2, 5, 10, 15, 20 and 25 degrees C. 
Organism survival was studied in E. coli, fecal 
streptococci, maroon fecal streptococci, Salmonel- 
la typhimurim 12, 12a and 110, S. anatum, Shigella 
sonnei, Sh. flexneri, Yersinia enterocolitica, Cam- 
pylobacter fetus, Coliphages MS 2 and f2. The data 
showed that in the light, the survival of E. coli was 
very poor compared to that of Salmonellae. In the 
light, survival was best in freshwater, but in the 
dark, survival in seawater was usually better. A 
linear relationship was demonstrated for T sub 90 
and light intensity, and log T sub 90 and tempera- 
ture, but non-linear responses occurred for a range 
of salinities and nutrient concentrations. (Fried- 


mann-PTT) 
Ws89-11112 


NITROGEN-FIXING HETEROTROPHIC BAC- 


INMENT. 
— Univ. (England). Dept. of Biological 
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K. Jones, and M. Betaieb. 
Water Science and Technology WSTED4, Vol. 
20, No. 11/12, p 323-328, 1988. 6 tab, 10 ref. 


Descriptors: *Temperate zone, *Fate of pollutants, 
*Sewage bacteria, *Coastal waters, *Tropical re- 
gions, *Heterotrophic bacteria, *Nitrogen ~ 
bacteria, Enterobacter, Microbial degradation, Bio- 

degradation, Comparison studies, Path of 


Bacteria, 
= Survival, Wastewater outfall, Kleb- 


Using identical techniques, a comparison is made 
between the distribution and survival of heterotro- 
phic nitrogen-fixing bacteria from sewage in cold 
seawater of Morecambe Bay, U.K., and warm sea- 
water of Oahu, Hawaii, U.S.A. In the colder sea- 
water, the predominant nitrogen-fixing bacteria are 
salinity-tolerant strains of Enterobacteriaceae 
(mainly Klebsiellas) that come from sewage efflu- 
ent discharged into the rivers and estuaries flowing 
into the bay. In the inshore warmer waters of 
Oahu, similar numbers of heterotrophic nitrogen- 
fixing bacteria are found but, although most are 
salinity-tolerant, they are not predominantly Enter- 
obacteriaceae. Sewage effluent from Honolulu dis- 
charged into the sea is rapidly dispersed and the 
bacteria quickly killed by UV light that penetrates 
into the clear water. In Morecambe Bay, bacteria 
are found much further out to sea and they survive 
for much longer periods because sunshine levels 
are relatively low and light penetration is inhibited 
by high turbidity from suspended solids. It is con- 
cluded that salinity-tolerance does not appear to 
have a high survival value for the nitrogen-fixing 
Klebsiellas; there is little evidence, in fact, that 
salinity has any effect on the survival of enteric 
bacteria in gen The main effect of salinity on 
K. pneumoniae is to slow down the rate of growth 
and nitrogen fixation. (Author’s abstract) 
W89-11114 


DISINFECTION, RECONTAMINATION, AND 
REGROWTH OF INDICATOR BACTERIA IN A 
WASTEWATER SLUDGE HEAT TREATMENT 


, Honolulu. Water Resources Re- 


For primary ‘bibliographic entry see Field 5D. 
W89-11115 


F-SPECIFIC RNA-BACTERIOPHAGES AS 
MODEL VIRUSES IN WATER HYGIENE: EC- 
OLOGICAL ASPECTS. 

Rijksinstituut voor de Volksgezondheid en Milieu- 
hygiene, Bilthoven (Netherlands). Lab. for Water 
and Food Microbiology. 

For primary bibliographic entry see Field 5A. 
W89-11124 


PHENOTYPE VARIATION WITHIN KLEB- 
SIELLA PNEUMONIAE: A TOOL TO TRACE 
SOURCES OF CONTAMINATION SUR- 
FACE WATER. 

National Bacteriological Lab. Stockholm 
(Sweden). 

For primary bibliographic entry see Field 5A. 
W89-11129 


MARINE HYDROCARBON-DEGRADING 
MICROORGANISMS: COMMUNITY STRUC- 
TURE AND BIOMASS DETERMINATION. 
Oklahoma Univ., Norman. School of Civil Engi- 
— and Environmental 

M. Carpenter, and J. Robertson. 
Water Science and Technology WSTED4, Vol. 
20, No. 11/12, p 433-435, 1988. 2 tab, 5 ref. 


Descriptors: *Oil pollution, *Fate of pollutants, 
*Water pollution treatment, *Biodegradation, *Hy- 
drocarbons, *Marine environment, *Microbial deg- 
radation, *Algae, Microorganisms, Oil wastes, 
Bacteria, Harbors, Biomass, Monitoring, Bilge, 
Species composition, Fungi. 


A mixed community of microorganisms was col- 
lected from the harbor at the San Diego Navy 
Base and was monitored in a test ecosystem con- 
taining an oily bilge waste obtained from off-load- 


Sources Of Pollution—Group 5B 


ing ships. The cultures were examined in the pres- 
ence and absence of the algae, to determine if the 
algae could enhance the degradation of the oily 
waste by providing oxygen = possibly a nutrient 


‘ganism comm 
waeniia eanaehet tahoe th tebe 12 
h dark cycle and biomass measurements were re- 


petroleum-degrading microorganims. The domi- 
nant algae prior to hydrocarbon exposure were 
Oscillatoria sp., blue-green filamentous algae, and 
lesser amounts of Chlamydomonas sp. and Chlorel- 
la sp. After six weeks of exposure to bilge, Chla- 
mydomonas sp. and Chlorella sp. had increased by 
a factor of 20 dn phenol-treated cultures) and 55 
(in waste-phenol treated cultures). The analysis of 
the chlorophylls indicated a it increase in 
all chlorophylls. The biomass data indicated that 
mixed communities containing al fungi, and 

on the bilge 
the community structure changes 

PTT) 
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COMPARISON OF VIRUS SURVIVAL IN 
FRESHWATER SOURCES. 

Arizona Univ., Tucson. Dept. of Nutrition and 
Food Science. 

For primary bibliographic entry see Field 5F. 
W89-11139 


EFFECT OF ENVIRONMENTAL VARIABLES 
ON ENTERIC VIRUS SURVIVAL IN SURFACE 
FRESHWATERS. 


Health Effects Research Lab., Cincinnati, OH. 

C. J. Hurst. 

Water Science and Technology WSTED4, Vol. 
20, No. 11/12, p 473-476, 1988. 2 fig, 2 tab, 6 ref. 


Descriptors: *Enteroviruses, *Fate of pollutants, 
*Patho, *Path of pollutants, Survival, Surface 
water, Solar radiation, Lakes, Rivers, Rotaviruses, 
Ultraviolet radiation. 


Enteric viruses are often found to be present in 
natural surface freshwaters. Several types of con- 
tributing sources to this contamination are re- 
viewed from six previously published studies. The 
stability of enteric viruses had been examined in 
rivers, streams, lakes and ponds. Viral inactivation 
rates were expressed in terms of log base 10 units/ 
day, representing the entire period of sample ob- 


tem; 
be much more stable in fresh surface waters as 
compared with enteroviruses. High levels of tur- 
bidity seemed to reduce the inactivating effects of 
sunlight upon viruses exposed in shallow trays. 
This might have been caused by turbidity reducing 
penetration of UV radiation through the water. 
riedmann. 


W89-11140 


BIODEGRADATION AND GROWTH KINET- 
ICS OF ENRICHMENT ISOLATES ON BEN- 
ZENE, TOLUENE, AND XYLENE. 

Sybron Chemicals, Inc., Salem, VA. 

C. D. Goldsmith, and R. K. Balderson. 

Water Science and Technology WSTED4, Vol. 
20, No. 11/12, p 505-507, 1988. 4 fig, 1 tab. 


Descriptors: *Benzenes, *Toluene, -Xylenes, *Fate 
*Biodegradation, 


ool a oon 
wth kinetics, Aerobic conditions, Substrates, 
Growth media, Microbial degradation, Culturing 
techniques, Groundwater pollution, Model studies, 
Cleanup. 


The biodegradation rates and growth kinetics were 
determined for the aromatic compounds benzene, 
toluene, and para-xylene through batch cultures. 
Substrate volatilization was minimized and aerobic 
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conditions maintained. Plots were made of sub- 
strate loss versus time and of solution absorbance 
(biomass) at 525 nm versus time. The linear portion 
of these plots were used to obtain utilization and 
growth rates at several substrate concentrations. 
Results showed little difference among the biokine- 
tic utilization constants of the three compounds 
tested. Toluene, however, demonstrated a slightly 
higher maximum utilization rate, and first order 
substrate utilization rate. Toluene was utilized most 
rapidly. Benzene and para-xylene are utilized at 
similar rates. These data can be used in groundwat- 
er modeling and designing biological remediation 
systems. (Friedmann-PTT) 

W89-11148 


MODELING MICROBIAL TRANSPORT IN 
POROUS MEDIA. 

Montana State Univ., Bozeman. Inst. for Biological 
and Chemical Process Analysis. 

A. B. Cunningham, D. J. Crawford, and W. G. 
Characklis. 

Water Science and Technology WSTED4, Vol. 
20, No. 11/12, p 509-511, 1988. 1 fig, 2 ref. USGS 
grant 14-08-0001-G1284. 


Descriptors: *Fate of pollutants, *Model studies, 
*Path of pollutants, *Porous media, *Groundwater 
pollution, *Capillary water, *Microorganisms, Bio- 
degradation, Differential equations, Advection, 
Hydrodynamics, Nutrients, Biofilms. 


A method for modeling the transport of microbial 
cells and nutrients in saturated porous media is 
presented. Model applications include analysis and 
mitigation of porous media biofouling, and analy- 
ses of schemes for in-situ biodegradation of organic 
groundwater contaminants. The model concept is 
based on the solution of the advection/dispersion 
equation, which treats the change in solute concen- 
tration with time as being the sum of concentration 
change due to advection, concentration change 
due to hydrodynamic dispersion, and concentra- 
tion change due to solute adsorption or reaction 
with surroundings. Solution of the differential 
equations describing these mass balances requires 
characterization of pore space geometry. The pro- 
posed modeling approach considers the porous 
media within a control volume to be composed of 
a series of circular conduits of diameter equal to 
the average effective pore channel width. The 
model is capable of simulation variations in nutri- 
ent concentration as well as biofilm accumulation 
with time and position along the flow path. (Fried- 


mann-PTT) 
W89-11149 


GROUND WATER MONITORING FOR TEMIK 
(ALDICARB) IN FLORIDA. 

Florida Univ., Gainesville. Dept. of Environmental 
Engineering Sciences. 

For primary bibliographic entry see Field 5A. 
W89-11163 


SPREADSHEET WATERSHED MODELING 
FOR NONPOINT-SOURCE POLLUTION MAN- 
AGEMENT IN A WISCONSIN BASIN. 
Geological Survey, Madison, WI. 

For primary bibliographic entry see Field 5G. 
W89-11169 


MANGANESE OXIDATION RELATED TO 
THE RELEASES FROM RESERVOIRS. 
Tennessee Technological Univ., Cookeville. Dept. 
of Civil Engineering. 

J. A. Gordon. 

Water Resources Bulletin WARBAQ, Vol. 25, No. 
1, p 187-192, February 1989. 8 fig, 13 ref. 


Descriptors: *Path of pollutants, *Water pollution 
treatment, *Reservoirs, *Manganese, *Reservoir 
releases, Oxidation, Tennessee, Duck River, Nor- 
mandy Dam. 


Stratified reservoir waters frequently contain ob- 
jectionable quantities of dissolved Mn. The oxida- 
tion and removal of dissolved Mn during transport 
in the Duch River below Normandy Dam, Tennes- 
see, was shown to be much more rapid than ex- 


pected from chemical oxidation. Oxidation took 
place in only a day of travel time rather than 
months or years. Laboratory studies showed that 
removal was associated with a slime found on rock 
surfaces below the dam and led to the development 
of column technology as a possible method of 
treating natural waters containing Mn. Hydraulic 
loadings on the columns in the range of 390-780 cu 
m/hr-ha accomplished a 90% removal rate of solu- 
ble Mn over an influent concentration range of 2- 
15 mg/L. (Author’s abstract) 

W89-11175 


PORE WATER PROFILES AND EARLY DIA- 
GENESIS OF MN, CU, AND PB IN SEDI- 
MENTS FROM LARGE LAKES. 

Michigan State Univ., East Lansing. Dept. of Geo- 
logical Sciences. 

For primary bibliographic entry see Field 2H. 
W89-11187 


PCBS AND PAHS AS TRACERS OF PARTICU- 
LATE DYNAMICS IN LARGE LAKES. 
Minnesota Univ., Minneapolis. Dept. of Civil and 
Mineral Engineering. 

For primary bibliographic entry see Field 2H. 
W89-11188 


pep ee OF ATRAZINE AND RELAT- 
S-TRIAZINES. 


Satan State Univ., Manhattan. Dept. of Chemical 
Engineering. 

L. E. Erickson, and K. H. Lee. 

CRC Critical Reviews in Environmental Control 
CCECAU, Vol. 19, No. 1, p 1-14, 1989. 6 fig, 2 
tab, 56 ref. 


Descriptors: *Limnology, *Triazine pesticides, 
*Fate of pollutants, *Soil chemistry, *Degradation, 
*Literature review, Agricultural chemicals, Herbi- 
cides, Atrazine, Weed control, Corn, Path of pol- 
lutants, Soil contamination, Soil water, Microbial 
degradation, Biodegradation, Bioenergetics, Tem- 
perature an Solubility, Detoxification, Acti- 
vated 


Atrazine (CIET) and other s-triazines are widely 
used for weed control in the production of corn 
and other crops. This article reviews the degrada- 
tion of these herbicides and their persistence in soil 
and water systems. One of the pathways of CIET, 
simazine, and propazine detoxification is through 
the formation of hydroxyl analogs such as hydrox- 
yatrazine (IEOT) from CIET. Dealkylation ap- 
pears to be the first step in the microbial degrada- 
tion of chloro-s-triazine herbicides. There appear 
to be several pathways for subsequent metabolism 
of the dethylsimazine and deethylatrazine pro- 
duced by the first dealkylation of CIET. One of 
the features of s-triazine herbicides is their persist- 
ence in the soil. It is highly desirable that they be 
effective during the entire growing season of the 
crop of interest. However, if they persist into the 
following growing season, this may limit the 
choice of crops that can be grown on the land the 
year after pesticide application. IEOT is bound 
strongly to soil and has very low water solubility. 
Microbiological activity appears to contribute to 
the disappearance of CIET and other s-triazines 
from soil. The degradation rate of CIET increases 
with temperature. The rate approximately doubles 
with each 10-degree increase in temperature in the 
range from 10 to 30 C. The moisture content of the 
soil also influences the degradation of CIET; deg- 
radation is slowest in dry soils. Where CIET is still 
present in the soil when a new crop that is sensitive 
to CIET is to be planted, granular activated carbon 
can be used to protect the new crop. (Sand-PTT) 
W89-11197 


DETERMINATION OF SEDIMENT COMPOSI- 
TION AND CHRONOLOGY AS A TOOL FOR 
ENVIRONMENTAL IMPACT  INVESTIGA- 
TIONS. 

Consiglio Nazionale delle Ricerche, Padua (Italy). 
Ist. di Chimica e Tecnologia dei Radioelementi. 
For primary bibliographic entry see Field 5A. 
W89-11215 


DISSOLVED NICKEL AND COBALT IN THE 
AQUATIC ENVIRONMENT AROUND 
MONACO. 

International Lab. of Marine Radioactivity, 
Monaco-Ville (Monaco). 

For primary bibliographic entry see Field 2K. 
W89-11217 


CONTAMINANT TRANSPORT IN A SINGLE 
FRACTURE: PERIODIC BOUNDARY AND 
FLOW CONDITIONS. 

Georgia Inst. of Tech., Atlanta. School of Geo- 
physical Sciences. 

R. P. Lowell. 

Water Resources Research WRERAO, Vol. 25, 
No. 5, p 774-780, May 1989. 4 fig, 25 ref. Georgia 
Geologic Survey Contract 707-690351. 


Descriptors: *Solute transport, *Fracture perme- 
ability, *Path of pollutants, *Boundary conditions, 
*Groundwater movement, *Geologic fractures, 
Fluid mechanics, Physical properties, Uniform 
flow, Oscillatory waves, Geohydrology, Flow ve- 
locity, Flow characteristics. 


The effects of time-periodic inlet contaminant con- 
centration and groundwater flow velocity on con- 
taminant transport in a single, planar fracture, im- 
bedded in a relatively impermeable rock matrix, 
were investigated. The calculations show that the 
contaminant propagates as a damped traveling 
wave into the matrix and along the fracture. If 
longitudinal dispersion is neglected, penetration of 
the wave into the matrix and fracture depends 
upon the input frequency. Under uniform flow 
conditions, a daily oscillation penetrates into the 
matrix and fracture approximately 1 cm and 1 m, 
respectively. An annual oscillation penetrates ap- 
proximately 10 cm and tens of meters for the 
matrix and fracture, and upon the flow velocity. 
Because longitudinal dispersion acts to further 
damp the amplitude of the traveling waves, these 
results give maximum penetration distances for the 
waves. If the flow velocity also has a small, time- 
periodic component, the downstream contaminant 
oscillations are virtually unchanged unless the inlet 
condition and flow have the same frequency. In 
this case, a dc transport of contaminant transport 
occurs that may have an amplitude as large as one- 
half of the magnitude of the velocity oscillation. 
These results indicate that in the absence of reso- 
nance, negligible error occurs in treating contami- 
nant transport using mean inlet and flow conditions 
rather than more realistic time-varying one. Obser- 
vations of oscillations, however, can be used to 
provide useful information on rock and fracture 
transport properties. (Author’s abstract) 
W89-11248 


RELATIONSHIP OF CATCHMENT TOPOG- 


Geological Survey, Trenton, NJ. Water Resources 
Div. 


For primary bibliographic entry see Field 2K. 
W89-11253 


FLUXES OF N20 AT THE SEDIMENT-WATER 
AND WATER-ATMOSPHERE BOUNDARIES 
OF A NITROGEN-RICH RIVER. 

Massachusetts Inst. of Tech., Cambridge. Ralph M. 
Parsons Lab. for Water Resources and Hydrodyn- 


amics. 

H. F. Hemond, and A. P. Duran. 

Water Resources Research WRERAO, Vol. 25, 
No. 5, p 839-846, May 1989. 4 fig, 2 tab, 39 ref. 
NSF Grant CEE-8108184. 


Descriptors: *Wastewater outfall, *Path of pollut- 
ants, *Nitrogen oxide, *Nitrogen compounds, 
*Sediment-water interfaces, *Air-water interfaces, 
*Path of pollutants, *Stream pollution, Effluents, 
Fluctuations, Seasonal variation, Cycling nutrients, 
Bottom sediments, Water column, Fate of pollut- 
ants. 


The biogeochemistry of N2O was studied in a 
reach of a small river in Massachusetts that re- 





ceives wastewater treatment plant effluent. Fluxes 
of N2O across the sediment-water and water-air 
interfaces were measured using a mass-balance ap- 
proach in which gas exchange coefficients were 
measured in situ. The observed atmospheric flux 
averaged 0.25 mg N2O /sq m-h, and was among 
the highest reported fluxes for aquatic systems on a 
per-area basis, although the significance of such 
rivers as global N2O sources may not be large. The 
largest fraction of the N2O released to the atmos- 
phere was produced in the treatment plant per se. 
During the cold season, N2O was produced in the 
river sediment; during the warm season, the sedi- 
ment was a sink for N20. Throughout the year, 
water column production was . During the 
season when N20 was consumed by the sediment, 
the benthic N2O flux could be predicted by a 
— oxygen penetration depth model. (Author’s 
tract 


W89-11254 


DISCRETE KERNEL METHOD OF CHARAC- 
TERISTICS MODEL OF SOLUTE TRANSPORT 
IN WATER TABLE AQUIFERS. 

Colorado Univ. at Boulder. Dept. of Civil, Envi- 
ronmental, and Architectural Engineering. 

T. H. Illangasekare, and P. Doll. 

Water Resources Research WRERAO, Vol. 25, 
No. 5, p 857-867, May 1989. 10 fig, 35 ref. NSF 
Grant ECS-851986. 


Descriptors: *Unconfined aquifers, *Path of pollut- 
ants, *Groundwater movement, *Hydrologic 
models, *Solute transport, *Porous media, *Multi- 
hase flow, *Model studies, Aquifers, Geohydro- 
logy, Simulation, Differential equations, Flow ve- 
locity, Advection, Diffusivity. 


A simulation model of two-dimensional solute 
transport in water table aquifers is developed. The 
linearity of the governing partial differential equa- 
tion of groundwater flow is exploited by using the 
discrete kernel approach that has been successfully 
employed previously in groundwater flow model- 
ing. With this approach, the flow velocities result- 
ing from different pumping and injection schemes 
can be efficiently computed. The conventional im- 
plementation of the method of characteristics is 
improved using an influence area particle tracking 
scheme that avoids the oscillations and step jumps 
of breakthrough curves. The concept of a porous 
medium consisting of mobile and immobile zones is 
introduced into the solution of the two-dimensional 
advection dispersion equation. When model results 
were compared with those generated with an ana- 
lytical solution and with a conventional method of 
characteristics model, the two-zone model resulted 
in an earlier breakthrough, higher peak concentra- 
tion and tailing. This behavior may not necessarily 
occur for other parameter combinations. (Fried- 


mann- 
W89-11256 


REDOX-CONTROLLED MULTIPLE-SPECIES 
REACTIVE CHEMICAL TRANSPORT: 1. 
MODEL DEVELOPMENT. 

California Univ., Berkeley. Dept. of Materials Sci- 
ence and Mineral Engineering. 

For primary bibliographic entry see Field 2K. 
W89-11257 


REDOX-CONTROLLED MULTIPLE-SPECIES 
REACTIVE CHEMICAL TRANSPORT: 2, VERI- 
FICATION AND APPLICATION. 

California Univ., Berkeley. Dept. of Materials Sci- 
ence and Mineral Engineering. 

For primary bibliographic entry see Field 2K. 
W89-11258 


ESTIMATING CONSTITUENT LOADS. 
Geological Survey, Reston, VA. 

For primary bibliographic entry see Field 2J. 
W89-11261 


HYDRODYNAMIC DISPERSION AT THE 
LOCAL SCALE OF CONTINUUM REPRESEN- 
TATION. 

Atomic Energy of Canada Ltd., Chalk River (On- 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


tario). Chalk River Nuclear Labs. 
G. L. Moltyaner. 
Water Resources Research WRERAO, Vol. 25, 


No. 5, p 1041-1048, May 1989. 6 fig, 18 ref. 


Descriptors: *Path of pollutants, *Di i 
*Plumes, *Hydrodynamics, *Diffusivity, *Ground- 
water movement, *Radioactive tracers, *Porous 
media, Mathematical studies, Field tests, Percola- 
tion, Observation wells, Piezometers, On-site tests, 
Aquifers, Ontario, Quantitative analysis, Mathe- 
matical equations. 


Two types of measurement devices, a fully pene- 
trating observation well with a gamma ray 
detector aad a maiiilovel plesometer with @ 7.3 
cm-long screen, were used for measurement of 
radiotracer concentrations in three natural gradient 
dispersion tests performed at Twin Lake aquifer, 
Chalk River, Ontario over 20, 40, and 260 m 
distances. The devices are classified according to 
the method of measurement of tracer concentra- 
tion as through-the-wall and mixing-cup measure- 
ment devices. The weighting function 

with the through-the-wall measurement device is 
defined by considering the process of interaction of 
gamma radiation with aquifer materials in a labora- 
tory experiment and is found to follow an exponen- 
tial attenuation law. As a result, a continuum de- 
scription of the porous medium is introduced in 
which the field variable i is defined as a convolution 
product of associated values with the 
exponential weighting function. An experimental 
method for measuring the field variable according 
to the convolution procedure is proposed. It is 
shown that in the field tests, the weighting func- 
tion associated with the through-the-wall and 
mixing-cup measurement devices can be approxi- 
mated by a ‘table’ function with the scale of sup- 
port of the order of centimeters. it is postulated 
that tracer transport at the Twin Lake aquifer can 
be quantified with the local scale advection-di 

sion equation, with ivity from field-tracer 
o_o ‘ound to be similar to those 
values obtained from 23 laboratory columns. The 
comparison between results of field and laboratory 
experiments showed that patterns of dispersion ob- 
served in field tests at the local scale (using differ- 
ent measurement devices with the same scale of 
support) are similar to the patterns observed in 
laboratory experiments. Comparison of the results 
showed the universal nature of the local scale 
aspects of the dispersion process. (Author’s ab- 


stract) 
W89-11270 


BRINE DISCHARGE AND SALINIZATION, 
CONCHO RIVER WATERSHED, WEST 


Texas Univ., Austin. Bureau of Economic Geolo- 


gy. 

A. R. Dutton, B. C. Richter, and C. W. Kreitler. 
Ground Water GRWAAR, Vol. 27, No. 3, P 375- 
383, May-June 1989. 12 fig, 1 tab, 21 ref. 
Commission of Texas Contract EAC(86-87)-1003. 


Descriptors: *Geochemistry, *Water chemistry, 
*Water pollution effects, *Brines, *Groundwater 
pollution, *Water quality, *Water pollution 
sources, Saline-freshwater interfaces, Aquifers, 
Saline water, Brackish water, Hydraulic proper- 
ties. 


Discharge of naturally occurring brine from the 
Southern Great Plains regional groundwater flow 
system significantly affects water quality in local 
aquifers in the Concho River watershed in West 
Texas. The chemical variations in fresh ground- 
waters and subsurface brines in of this water- 
shed were investigated to develop diagnostic hy- 
drochemical tools for identifying sources of saline 
groundwater into shallow aquifers. Aquifers in out- 
cropping Permian —_ locally contain brine and 
hydrocarbons at di as shallow as 135 ft (41 m). 
Maps of hydraulic salinity, and hydrochemi- 
cal facies and graphs of ionic rations and stable 
isotopic composition locate where brackish to 
saline groundwater occurs naturally as a result of 
mixing between local recharge meteoric water and 
subsurface brine in the regional flow system. Br/ 
Cl, Cl/SO4, Ca/Na, and delta D/delta O18 ratios 
distinguish between brine sources in the mixing 


Sources Of Pollution—Group 5B 


zone. For example, chemical composition of brack- 
ish-to-saline beneath the 





Concho River watershed more closely resembles 


the composition of Permian than of Pennsylvanian 
formation brines. Other 


'YLAND. 
Geological Survey, Tallahassee, FL. 
B. G. Katz. 
Hydrological Processes HYPRE3, Vol. 3, No. 2, 
185-202, April/June 1989. 5 fig, 6 tab, 55 ret 


i : *Acid rain, *Water chemistry, 
a onl *Erosi Acid rain, *Dei 
*Geochemistry, *Soil water, Water analysis, 
Groundwater, Calcium, Solute transport, Forest 
hydrology, Model studies, Hydrogen ion concen- 
tration. 


During 1983 and 1984, wet precipitation was pri- 
marily a solution of dilute sulfuric acid, whereas 
calcium and were the major ions in 
springs and groundwater in two small watersheds 
with a deciduous forest cover in central Maryland. 
Dominant ions in soil water were calcium, magne- 
sium, and sulfate. The relative importance of min- 
eral weathering reactions on the chemical compo- 
sition of these subsurface waters was compared to 
the contribution from wet precipitation, 


geocl 
relationships, involved reactions of primary and 
secondary minerals in metabasalt and metarhyolite 
with hydrogen ion. Geochemical weathering reac- 
tions account for the majority of total ion equiva- 


lents in soil water (46 percent), springs (51 per- 
cent), and groundwater (68 to 77 percent). The net 
contribution of total ion equivalents from biologi- 
cal processes was 20 and 16 percent for soil water 
and springs, respectively, but less than 10 percent 
from groundwater. The contribution of total ion 
equivalents from deicing salts (10 to 20 percent) 
was related to proximity to roads. Strong acids in 
precipitation contributed 44 percent of the total 
amount of hydrogen ions involved in mineral- 
weathering reactions for groundwater in contact 
with a compared to 25 percent for 
with metabasalt, a rock 
type less sulean to weathering. (Author’s ab- 
stract) 
W89-11288 








OF THE AEROBIC FE(ID-P SO- 
LUBILIZATION AT THE SEDIMENT-WATER 
INTERFACE. 


Lund Univ. (Sweden). Inst. of Limnology. 
For primary bibliographic entry see Field 2H. 
W89-11304 


RADIUM ACCUMULATION FROM WATER 
BY FOILAGE OF THE WATER LILY, NYM- 
PHAEA VIOLACEA. 
Australian Nuclear Science and Technology Or- 
— Sutherland. Environmental Science 
iV 
J. R. Twining. 
Internationale Vereinigung fur Theoretische und 
Angewandte Limnologie, Verhandlungen 
IVTLAP, Vol. 23, No. 4, p 1954-1962, December 
1988. 4 fig, 2 tab, 21 ref. 


Descriptors: *Path of pollutants, *Bioindicators, 
*Bioaccumulation,erlilies, *Radium radioisotopes, 
Streams, Absorption, Uranium, Organicds, Regres- 
sion analysis, Leaching, Adsorption. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


The rates and extent of uptake and loss of radium 
4 the foliage of Nymphaea violacea were assessed 
under laboratory conditions and parameters likely 
to influence radium-226 accumulation are identi- 
fied. Radium-226 is a possible contaminant from 
the Ranger uranium mine at Jabiru, 240 km east of 
Darwin in the Northern Territory of Australia. 
The Magela Creek floodplain, 10 km downstream, 
supports large populations of N. violacea during 
the period of inundation from December to June. 
The plant is important because it is a traditional 
food of Aboriginal people and has a possible role 
in the biogeochemical cycling of radium. Simple 
linear regressions were performed to identify pa- 
rameters controlling radium uptake. These results 
were supported by stepwise multiple regression 
analyses. Plant condition was the most significant 
influence on radium accumulation in the uptake 
phase. When condition was removed from the 
analysis, age became the predominant predictor. 
Leaf diameter was significant in the simple linear 
regression, but it was overshadowed by condition 
and age in the stepwise regressions. During the loss 
phase, time of exposure to clean water was the best 
predictor owing to the leaching of radium from the 
tissues. Stepwise linear regression of all parameters 
against radium activity in the second experiment 
confirmed that the condition of the leaves was the 
primary parameter controlling radium uptake. 
Achievement of equilibrium and the rapidity of 
uptake and loss indicate that the primary mecha- 
nism for accumulation of radium is surface adsorp- 
tion or uptake by epiphytic communities, rather 
than metabolic uptake by Nymphaea. Radium is 
known to be strongly adsorbed on to organic li- 
gands or to be associated with the organic fraction 
of sediments or soils or with the algal or microbial 
fraction in any system. The results of excised la- 
minae experiments and the whole plant experi- 
ments showed conclusively that leaf condition was 
the main influence on the accumulation of radium. 
Condition controlled not only the extent of uptake 
while the plant was exposed to radium-contaminat- 
ed water, but also the degree of radium retention 
during the loss phase. (Miller-PTT) 
W89-11325 


THE FRESHWATER MUSSEL, VELESUNIO 
ANGASI. 

Australian Nuclear Science and Technology Or- 
ganisation, Sutherland. 

R. A. Jeffree. 

Internationale Vereinigung fur Theoretische und 
Angewandte Limnologie, Verhandlungen 
IVTLAP, Vol. 23, No. 4, p 2193-2201, December 
1988. 4 fig, 4 tab, 9 ref. 


Descriptors: ‘*Path of pollutants, *Mussels, 
*Radium radioisotopes, *Calcium, *Radioisotopes, 
Bioaccumulation. 


An experimental investigation of the hypothesis 
that the biological half-life of 45Ca is shorter than 
that for 226Ra is described. The rates of accumula- 
tion and loss of 226Ra and 45Ca in the tissue of the 
freshwater mussel V. angasi were compared under 
experimental conditions. The biological half-lives 
for 45Ca in two compartments in the tissue (T(1)1/ 
2 = 15 days, T(2)1/2 = 87 days) are much shorter 
than that for 226RA which is much greater than 
167 days; this experimental result is in accordance 
with the increasing ratio of 226Ra to 45Ca tissue 
concentrations with age that has been observed in 
natural populations. The rate of accumulation of 
226Ra per gram of tissue is proportional to the rate 
of 45Ca accumulation. The rate of accumulation of 
226Ra and 45Ca per gram of tissue is inversely 
related to mussel shell breadth although these rela- 
tionships are highly variable. Provision of cultures 
of Chlamydomonas algal cells as food for mussels 
during the experimental uptake phase did not sig- 
nificantly increase their accumulation of 226Ra, 
compared to mussels accumulating 226Ra directly 
from water alone, but significantly increased 45Ca 
accumulation. (Miller-PTT) 

W89-11333 


NITRATE, SULFATE AND HYDROGEN 
FLUXES THROUGH A BOREAL FOREST 


SNOWPACK DURING THE SPRING MELT 

PERIOD. 

Institut National de la Recherche Scientifique, 

Sainte-Foy (Quebec). 

H. G. Jones. 

Internationale Vereinigung fur Theoretische und 
ewandte Limnologie, Verhandlungen 

P, Vol. 23, No. 4, p 2286-2290, December 
1988. 2 fig, 1 tab, 10 ref. 


Descriptors: *Fluctuations, *Acid rain, *Path of 
pollutants, *Snowmelt, *Snowpack, ‘Nitrates, 
*Sulfates, *Hydrogen ion concentration, Forests. 


The results of mass balance study on both the 
snowpack and meltwaters in a coniferous forest 
ecosystem (LacLaflamme, Quebec) during the 
spring runoff of 1984 and 1985 are reviewed. 
Whether the relationship between H(+) and 
SO4(--) and NO3(-) in the snowpack is maintained 
during the production and discharge of meltwater 
to the snow-soil interface is determined. Results 
show that net changes in SO4(--) and/or NO3(-) 
were taking place in the pack with the appearance 
of free water. In addition the extent to which these 
strong acid anions contribute to the acidity of each 
hydrological compartment of the system was af- 
fected by the same phenomenon. For comparable 
summed concentrations of SO4{--) and NO3(-) the 
acidity is lower in the meltwater and in the wet 
pack than in the pack prior to melt. It is shown 
that biological depletion of NO3(-) and reduction 
of H(+) occur in wet snowpacks at a rate compa- 
rable to the physical processes of wet and dry 
deposition. The attenuation of the acidity of 
meltwaters by microbiological processes may be 
significant during the spring runoff when much of 
the annual load of acid pollution is discharged to 
= boreal forest ecosystems. (Miller-PTT) 
89-11345 


SOME ENVIRONMENTAL FACTORS AF- 
FECTING SURVIVAL OF FECAL PATHOGENS 
AND INDICATOR ORGANISMS IN SEA- 
WATER. 

Alexandria Univ. (Egypt). Higher Inst. of Public 
Health. 

F. El-Sharkawi, L. El-Attar, A. A. Gawad, and S. 
Molazem. 

Water Science and Technology WSTED4, Vol. 
21, No. 1, p 115-120, 1989. 2 fig, 4 tab, 7 ref. 


Descriptors: *Fate of pollutants, *Bioindicators, 
*Pathogenic bacteria, *Seawater, Pathogens, Tem- 
perature effects, Salinity, Survival, Environmental 
effects, Coliforms. 


The effects of certain environmental factors (tem- 
perature, salinity, and light) on the die-off of exam- 
ples of fecal pathogens and indicator organisms in 
water (Salmonella typhii, Salmonella wein, Shi- 
gella flexineri, and Escherichia coli) were deter- 
mined. The survival of these organisms was inves- 
tigated in different types of water: (1) seawater, (2) 
filter sterilized , (3) tap , and (4) 
normal saline. The organisms were counted every 
two hours for 8 hours, then daily for up to 7 days. 
It was found that there was no great difference in 
the survival times of the organisms tested at tem- 
peratures of 25-35 C; but at 40 C they died off 
more rapidly. The salinity of the seawater did not 
affect the survival time of the Salmonella bacteria. 
However, Sh. flexneri and E. coli appeared to 
survive longer in freshwater than in seawater at 
temperatures of 30-35 C. Daylight (sunlight) had a 
deleterious effect on all test organisms. Survival 
times were shorter when exposed to daylight than 
in the dark in the different types of water, being 
from several hours to 24 h compared to several 
days in the dark. Artificial light had less effect than 
natural daylight. It was concluded that exposure to 
sunlight is the most important factor in the self- 
purification of water polluted due to sewage out- 
falls. (Author’s abstract) 

W89-11358 





EFFECT OF WATER TREATMENT ON THE 
LEVELS OF CHLORINATED ORGANICS AT 
DIFFERENT WATER STATIONS IN THE VI- 
CINITY OF ALEXANDRIA, EGYPT. 

Alexandria Univ. (Egypt). Lab. of Environmental 
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Chemistry and Toxicology. 

A. H. El-Sebae, F. E. Macklad, A. S. El-Bakary, 
K. S. El-Gendy, and N. S. Ahmed. 

Water Science and Technology WSTED4, Vol. 
21, No. 1, p 131-135, 1989. 5 tab, 9 ref. 


Descriptors: *Path of pollutants, *Water treatment, 
*Egypt, *Chlorinated hydrocarbons, *Hydrocar- 
bons, Water pollution effects, Lindane, DDT, 
DDE, Coastal waters. 


The effect of water treatment processes on the 
levels of chlorinated hydrocarbons (alpha-, beta-, 
gamma-HCH (lindane, DDE, and P,P’-DDT) and 
chlorophenols (2,4-D; 2,3-D; 2,3,4-T; 2,4,5-T; 
2,3,4,6-tetro and pentochorophenol) collected from 
Bab-Shark and Abo-Hommos were analyzed by 
gas liquid chromatography. The results showed 
that water treatment steps did not significantly 
reduce or remove HCH from the treated water. 
This was shown by the high HCH content in the 
treated water when compared with the raw water. 
However, other compounds, like the DDE and 
P,P’-DDT, were undetected after water treatment. 
The data of chlorophenols content showed that 
2,43-D was slightly reduced by water purification, 
while the other chlorinated phenolic compounds 
were increased. Generally, the levels of chlorinat- 
ed hydrocarbons and chlorinated phenolic com- 
pounds were within the permissable levels in the 
drinking water, according to World Health Orga- 
nization guidelines. (Author’s abstract) 

W89-11360 


LEAD ACCUMULATION AND LOCATION IN 
THE SHOOTS OF THE AQUATIC LIVER- 
WORT SCAPANIA UNDULATA (L.) DUM. IN 
STREAM WATER AT GREENSIDE MINE, 
ENGLAND. 

National Inst. for Environmental Studies, Ibaraki 
(Japan). 

K. Satake, T. Takamatsu, M. Soma, K. Shibata, 
and M. Nishikawa. 

Aquatic Botany AQBODS, Vol. 33, No. 1/2, p 
111-122, March 1989. 4 fig, 2 tab, 25 ref. 


Descriptors: *Bioaccumulation, *Aquatic life, 
*Path of pollutants, *Lead, *England, *Aquatic 
plants, Streams, Heavy metals, Liverworts, Sul- 
fides, Sulfates. 


Lead accumulation in the shoots of the aquatic 
liverwort Scapania undulata collected from a 
stream at an abandoned lead mine in England was 
studied with respect to its concentration, localiza- 
tion and chemical forms in the cells. The concen- 
tration of Pb in the stream water was 0.02 mg/I, 
and that of Pb in the shoots ranged from 0.7 to 
2.4% Pb on a dry weight basis, giving an enrich- 
ment ratio of 350,000-1,200,000. Energy-dissipative 
X-ray microanalysis of the cells showed localiza- 
tion of Pb in the cell wall, while Pb was not 
detected in the nucleus and other components. A 
study of sulfur speciation in the shoot showed that 
sulfide-S, which would indicate the presence of 
PBS, was undetectable at a distinguishable concen- 
tration (<5 microg/g). An insoluble sulfate-S con- 
centration of 78 microg/g, which may occur as 
PbSO4, was equivalent to about 3% of total Pb in 
the shoots of S. undulata. (Author’s abstract) 
W89-11368 


CHEMICAL HYDROGEOLOGY IN NATURAL 
AND CONTAMINATED ENVIRONMENTS. 
Geological Survey, Reston, VA. 

For primary bibliographic entry see Field 2K. 
W89-11372 


PREDICTION OF SALT TRANSPORT DURING 
LEACHING OF SALINE SOILS FOR RECLA- 
MATION. 

Orissa Univ. of Agriculture and Technology, Bhu- 
baneswar (India). Dept. of Soils and Agricultural 
Chemistry. 

For primary bibliographic entry see Field 2K. 
W89-11382 





DETERGENTS AS A CONDITION OF POLLU- 
TION FROM COASTAL MARINE AEROSOL. 
Florence Univ. (Italy). Lab. of Technical Physical 


Chemistry. 
For primary bibliographic entry see Field 5C. 
W89-11383 


HEAVY METALS IN SEDIMENTS OF THE 
INNER SHELF OF THE BEAUFORT SEA, 
NORTHERN ARCTIC ALASKA. 

M. D. Sweeney, and A. Sathy-Naidu. 

Marine Pollution Bulletin MPNBAZ, Vol. 20, No. 
3, p 140-143, March 1989. 1 fig, 3 tab, 9 ref. 


Descriptors: *Marine sediments, *Continental 
shelf, Saeste, *Pollutant identification, *Heavy 
metals, *Alaska, Baseline studies, Statistical analy- 
sis, Sea ice. 


Baseline data on sediment heavy metals available 
from four distinct geographic units along the inner 
shelf of the Beaufort Sea are presented. These are 
Harrison Bay, Simpson Lagoon-Gwydyr Bay, Ste- 
fansson Sound-Prudhoe Bay, and Beaufort 
Lagoon. The area encompassed extends about 430 
km along the Beaufort Sea coast of Alaska. The 
remaining stations, located outside these four, rela- 
tively sheltered environments, were grouped sepa- 
rately under the title: Open Shelf. This group of 
stations extends seaward to the inner edge of the 
stamukhi zone, where grounded ice ridges protect 
the inner shelf from impingement by offshore pack 
ice. The mean, range, number of samples, standard 
deviation and percent coefficient of variation for 
each sediment variable are presented in each of the 
fr eographic units. No reflection of the distinct 
ering and depositional regimes in the Alas- 
hen Arctic was identified in the heavy-metal abun- 
dances in the sediments. The abundances are not 
dissimilar to natural levels in corresponding car- 
bonate and organic-poor sandy mud or muddy 
sand nearshore deposits from many tropica! and 
temperate regions of the world. Analysis of the 
data from western Simpson Lagoon revealed that 
the proportion of silt and clay is the most impor- 
tant factor in the distribution of heavy-metal abun- 
dances. Nickel was found to be the best discrimina- 
tor between different textural classes in Simpson 
Lagoon. (Author’s abstract) 
W89-11388 


METALS IN OYSTERS FROM THE 
LAND COAST, NORTHERN RY, 
AUSTRALIA. 

Darwin Inst. of Tech., Casuarina (Australia). Fac- 
“ of Applied Science. 

N. Peerzada, and C. Dickinson. 

Marine Pollution Bulletin MPNBAZ, Vol. 20, No. 
3, p 144-145, March 1989. 1 fig, 1 tab, 9 ref. 


Descriptors: *Path of pollutants, ‘*Australia, 
*Heavy metals, *Oysters, Blacklip oyster, Milky 
oyster, Aquaculture, Shellfish farming, Baseline 
studies, Lead, Cadmium, Zinc, Copper, Nickel, 
Iron, Wildlife habitats, Wastewater disposal. 


A preliminary survey of the Arnhem Land coast 
and some areas of Darwin Harbor was carried out 
to test for suitability of oyster culture location with 
respect to metal contamination. Two oysters occur 
in the Northern territory waters, the blacklip (Sac- 
costrea echinata) and the milky oyster (Saccostrea 
cucullata). Of these, the blacklip is the larger, 
growing 15 cm shell width and is favored as an 
aquaculture prospect. No heavy metal data are 
available from Arnhem Land coast to establish 
natural background levels. Values for lead, zinc, 
copper, cadmium, nickel, and iron in the oysters 
from Arnhem Land coast and Port Darwin area 
are reported. The cadmium concentrations were 
extremely high in the oysters from Arnhem Land 
Coast and all exceeded the recommended 
NHMRC limit with Raragala Island being the 
highest (3.5 -18.0 microg/g). The Arnhem Land 
Coastal area of the Northern Territory is very 
sparsely populated, has no anthropogenic source of 
cadmium, is pollution-free and has virtually no 
industry with exception of Gove Harbor. The con- 
centration of zinc in the oyster was highest (488- 
787 microg/g) at Rapid Creek. The concentration 
of zinc was also high at Gove Harbor (337-556 
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microg/g). Gove Harbor mainly received input 
from the bauxite industry operating at its shores. 
Elevated values of zinc are still wii the recom- 
fighest J 1 pe ds. 270.2 prom 4 ) an 

est level o} - was 
found at East Point which is a wildlife Ae 
including Race Course Creek into which treated 
sewage is discharged, oo into a base close to 
the sampling site. The oysters from Arnhem Land 
Coast were large but contained higher levels of 
cadmium and zinc with exception of the Coburg 
Peninsula which showed lower concentrations of 
zinc, copper and cadmium and may be considered 
J a — site for oyster culture. (Miller-PTT) 


INFLUENCE OF AQUEOUS ALUMINIUM 
AND ORGANIC ACIDS ON 

OF ACID NEUTRALIZING CAPACITY IN SUR- 
FACE WATERS. 

Corvallis Environmental Research Lab., OR. 

T. J. Sullivan, C. T. Driscoll, S. A. Gherini, R. K. 
Munson, and R. B. Cook. 

Nature (London) NATUAS, Vol. = No. 6214, p 
408-410, March 1989. 4 fig, 1 tab, 2 7 ref. 


Descriptors: *Water pollution effects, *Acid rain 
effects, *Acidic water, *Aluminum, *Neutraliza- 
tion, Surface water, Organic carbon, Acid rain, 
Fate of pollutants. 


Acid neutralizing capacity (ANC) is used to quan- 
tify the acid-base status of surface waters. Acidic 
waters have been defined as having ANC values 
less than zero, and acidification is often quantified 
by decreases in ANC. Measured and calculated 
values of ANC generally agree, except for low- 
ANC waters. These waters, however, are of pri- 
—_ interest in lake-acidification studies. The dis- 
icy in ANC values is greatest for waters with 
hi concentrations of aluminum and/or dissolved 
organic carbon (DOC). The discrepancy due to 
aluminum increases with increasing concentration 
of dissolved monomeric aluminum (Alm) and can 
exceed 50 mi uivalents/liter at low pH and 
high Alm values. error can be minimized by 
using a proton reference level for aqueous alumi- 
num of 2+, rather than 0 or 3+, as is usually done. 
The value of 2+ is consistent with the mean 
charge on aluminum at the equivalence — of 
strong-acid titrations. The discrepancy een 
calculated and measured ANC also increases with 
increasing DOC concentrations, exceeding 50 mi- 
croequivalents/liter for waters with DOC concen- 
trations greater than 800 micromoles C/liter (1000 
micromoles C/liter= 12 mg/liter DOC). This error 
can be decreased by titrating to a low consistent 
pH value (for example, 3.0). This reduces the sys- 
tematic underestimation of ANC due to curvature 
in Gran plot analysis, while still allowing accurate 
measurement of increments in hydrogen-ion con- 
centration. ANC should not be used as a single 
parameter for characterizing the chemical suitabil- 
ity of surface waters for biota or for assessing the 
susceptibility of low-ANC waters to acidification 
by acid _ (Author’s abstract) 
W89-1140 


IDENTIFICATION 
OF P-CHLOROB! 
GROUNDWATER. 
National Enforcement 
Denver, CO. 

For primary bibliographic entry see Field 5A. 
W89-11404 


AND QUANTIFICATION 
INIC ACID IN 


Investigations Center, 


VANADYL IN NATURAL WATERS: ADSORP- 

TION AND HYDROLYSIS PROMOTE OXyY- 

GENATION. 

Eidgenoessische Anstalt fuer Wasserversorgung, 

Abwasserreinigung und Gewaesserschultz, Due- 

bendorf (Switzerland). 

B. Wehrli, and W. Stumm. 

Geochimica et Cosmochimica Acta GCACAK, 

pr a No. 1, p 69-77, January 1989. 6 fig, 1 tab, 
ref. 


Descriptors: *Vanadium, *Path of pollutants, 
*Water chemistry, *Adsorption, *Hydrolysis, 
*Heavy metals, *Oxygenation, Chelating agents, 
Natural waters. 


Sources Of Pollution—Group 5B 


The aquatic chemistry of vanadium is dominated 
by V(IV) and V(V). Their species VO(++), 
VO(OH\(+) and H2VO4-), respectively, occur 


form, by ligand exchan 

with hydrous oxides. The VEY) con tse is an 
interesting redox sensor because the redox transi- 
tion occurs at Eh-values typically encountered at 
the sediment water interface; organic chelate for- 
mation may extend the redox boundary to Eh- 
values of p tee +0.4V (pH 7-8), but in the pres- 
ence of dissolved — vanadate (V) prevails. 
Experimental data on the adsorption of VO(+ +) 
and of V(V) GVM), Vo , VO2A+) on delta-Al203 

provide for 
The interaction “ 


terms of inner-sphere bidentate surface pv 
with the surface central metal ions of the oxide 
VO(OM <)2 in heterogeneous systems. A compari- 
son with published data on Mn(II) and Fe(II) 
oxidation shows that coordinated OH-groups of 
solid surfaces are able, like soluble hydroxo com- 
plexes, to mediate the electron transfer from the 
metal ions to the O2-molecule. (Author’s abstract) 
W89-11405 


peas DEPOSITION OF BE7 AND 
10. 

Carnegie Institution of Washington, DC. Dept. of 
Terrestrial ism. 

L. Brown, G. J. Stensland, J. Klein, and R. 
Middleton. 

Geochimica et Cosmochimica Acta GCACAK, 
Vol. 53, No. 1, p 135-142, January 1989. 3 fig, 2 
tab, 40 ref. DOE Grant DE-FG02-88ER-60635. 


Descriptors: *Beryllium, *Iso’ studies, *Dusts, 
*Chemistry of precipitation, * of pollutants, 
, Illinois, Geochemistry, Isotopic tracers. 


Measurements of beryllium (Be10) in precipitation 
taken in Hawaii, Illinois and New Jersey over a 
period of five years are reported. The contamina- 
tion of r with windbl soil presents a 
problem in the measurement of the atmospheric 
deposition of Bel0. Rain collected at Mauna Loa, 
Hawaii has such low values of dust contamination 
that it has been taken as clean, and the data from 
Illinois and New Jersey are evaluated on that 
—_ The deposition in a given amount of 





to have a deposition of 14,000 atom/cu cm. The 
concentration variations between precipitation 
events greater than a factor of 20 exist for both 
isotopes and the relatively rare, high concentration 
events dominate deposition, thereby requiring long 


Based on the present data and that of other re- 
searchers, it was concluded that the best value for 
Bel0 deposition is 15,000 atom/cu cm, uncertain 
by 20%, and for Be7 is 12,000 atom/cu cm, uncer- 
tain by 25%. A global average deposition rate 
cannot be inferred directly for either isotope from 
these data; however, the theoretical global deposi- 
tion rate for Bel0 is shown to be consistent with 
the deposition reported here, if the concentration 
in equatorial rain is about 3,300 atom/g. (Author’s 
abstract) 

W89-11408 


POLONIUM IN FLORIDA GROUNDWATER 
AND ITS POSSIBLE RELATIONSHIP TO THE 
SULFUR CYCLE AND BACTERIA. 

Florida State Univ., Tallahassee. Dept. of Ocean- 
ography. 

K. Harada, W. C. Burnett, P. A. LaRock, and J. B. 
Cowart. 
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Group 5B—Sources Of Pollution 


Geochimica et Cosmochimica Acta —. 
Vol. 53, No. 7 P oo + Ba rae 1989. 7 fig, 2 

tab, 39 ref, append. Flo rida Department of Envi- 
ronmental i Contract No. FDER 
WM147 and FIPR 87-05-032. 


Descriptors: *Geochemistry, *Water chemistry, 
*Polonium, “*Sulfur, *Cycli ———- *Bacteria, 
*Groundwater pollution, *Florida, Uranium ra- 
dioisotopes, ang lb _ wells, Bismuth, Path of 
pollutants, Radon, Lead 


The last radioactive member of the U238 natural 
decay-series, Po210 is normally considered a very 
reactive isotope. Analysis of most natural 

waters shows that Po210 is present at very low 
activities, usually even lower than its insoluble 
, Pb210. Recently it was shown that 

Po2l0 exists at very high concentrations in 
groundwater snus af some shallow aquifers in west cen- 
ou Florida. These waters tend to be fairly acidic 
| ang ee 5), sulfide-bearing, and relatively high in 
Detailed study of one well with extraordi- 

nary levels of Po210 peenety 1000 dpm/1) 
indicates that: (1) Po210 in this water is in great 

excess pono radioactive equilibrium with its predeces- 
sors Pb210 and Bi210; (2) most Po in this water 
exists in a form which does not coprecipitate with 
an iron hydroxide scavenge; and (3) the conversion 
of soluble (0.2 micrometer filter) to particulate Po 
occurs over a time scale of a few days during 
sulfide oxidation. It is suspected that Po cycling in 
this environment is related to the sulfur cycle and 
may, therefore, be influenced by sulfur bacteria. 


Milan Univ. {italy). Ist. di ~~ 

R. Marchetti, A. vini, and G. C 

Marine Pollution Bulletin MPNBAZ, * Vol. 20, No. 
4, p 168-172, April 1989. 5 fig, 33 ref. 


Descriptors: *Eutrophication, *Po River, *Ortho- 
phosphates, *Phosphorus, *Nitrates, *Ammonia, 
‘Adriatic Sea, *Path of pollutants, Nutrients, In- 
dustrial wastes, Farm wastes, Fertilizers. 


Analytical data for orthophos; cr se phosphorus, 
nitrates and ammonia were collected from 1968- 
1987 at the closure section of the River Po basin 
and were analyzed for the increase in the load of 
nutrient load carried into the Adriatic Sea. The 
load of orthophosphate phosphorus increased from 
200 tons/yr in the years 1968-1970 to 5,000 tons/yr 
in 1980 and the total mineral nitrogen (nitrate plus 
ammonia) 50,000 tons/yr to 100,000 tons/yr 
in the same period. The well developed industries 
along the Po and the extensive agriculture and 
animal husbandry activities of the basin are the 
cause of the —_ nutrient loading. Phosphorus 
levels were no different before or after 1985, the 
year in which the use of phosphorus-containing 
detergents was banned. These increased loads of 
nutrients have been blamed for a decrease in trans- 
parency in the north Adriatic Sea. Other causes for 
the increased load of nutrients are the increased 
cultural use of phosphorus and nitrogen; the entry 
on the market of water softeners containing phos- 
phorus; and the extension of the sewer systems 
collecting municipal and industrial discharges, 
with secondary treatment plants only. (Geiger- 


PTT) 
W89-11417 
RESOLUTION SEDIMENTARY 


RECORDS OF HEAVY METALS FROM THE 
SANTA MONICA AND SAN PEDRO BASINS, 


IRNIA. 
Oregon State Univ., Corvallis. Coll. of Oceanogra- 


hy. 
BY Finney, and C. Huh. 
Marine Pollution Bulletin MPNBAZ, Vol. 20, No. 
4, p 181-187, April 1989. 5 fig, 2 tab, 31 ref. DOE 
Grant DE-FG05-85ER60340. 


Descriptors: *Water pollution sources, *Heavy 
metals, *Sedimentology, *California, *Wastewater 
treatment, Lead, Zinc, Chromium, Iron, Cobalt, 
Aluminum, Barium, Marine sediments, Trace ele- 
ments, Organic carbon. 


Box cores collected from the Santa Monica and 
San Pedro Basins during 1986 and 1987 were ana- 
lyzed for organic carbon, Pb210 and more than 20 
major and minor elements. Downcore variations in 
the profiles of Pb, Zn, and Cr largely reflect an- 
thropogenic inputs, whereas profiles of Fe and Co 
are strongly modified by diagenesis in near-surface 
sediments. Both of these factors appear to influ- 
ence the downcore distribution of Cu. The cores 
show pronounced subsurface maximum in Pb, Zn, 
and Cr which, based on Pb210 dating, correspond 
to about 1970. Of the most likely anthropogenic 
sources of these metals, the time-series of emissions 
from the JWPCP wastewater treatment plant is 
most in accord with the sedimentary records. The 
high correlation between organic carbon and Pb, 
Zn, and Cr in the cores is consistent with the 
presence of particulate matter of sewage origin. 
Thus post-1970 improvements in wastewater treat- 
ment are reflected in the near-surface decreases in 
heavy metals. (Author’s abstract) 

W89-11420 


METALS IN NORTHEAST PACIFIC COASTAL 
SEDIMENTS AND FISH, SHRIMP, AND 
PRAWN TISSUES. 

Environmental Protection Service, West Vancou- 
ver (British Columbia). Pacific and Yukon Region. 
L. Harding, and D. Goyette. 

Marine Pollution Bulletin MPNBAZ, Vol. 20, No. 
4, p 187-189, April 1989. 1 fig, 2 tab, 3 ref. 


Descriptors: *Baseline studies, *British Columbia, 
*Benthos, *Cadmium, *Lead, *Mercury, *Trace 
metals, *Bioaccumulation, Fate of pollutants, 
Marine sediments, Fish, Shrimp, Biological magni- 
fication. 


Trace metals in sediment and tissues of epibenthos 
were analyzed in samples taken from along the 
British Columbia coast (Hecate Strait, Surf Inlet, 
Laredo Sound, Quatsino Sound, and Barkley 
Sound). In sediments, trace metals Cd, Cr, Cu, and 
Hg were significantly correlated with Al, repre- 
senting the clay fraction. Lowest metal levels were 
found in Hecate Strait. Metal levels were similar 
among the coastal inlet stations except that Laredo 
Sound had higher Hg levels, and Quatsino Sound 
surface sediments had elevated Cu, evidently tail- 
ings from a mine in Rupert Inlet, at the head of the 
Sound. Metal levels in some shrimp and prawn 
catches were statistically different between areas, 
although the differences were not great. Slight 
bioconcentration (tissue metal levels greater than 
sediment metal levels) was observed in fish for 
both Cd and Hg. Cd tended to concentrate more in 
liver tissue, while Hg concentrates more in muscle 
(bioconcentration factors < 1-14). (Geiger-PTT) 
W89-11421 


CONCENTRATIONS OF DICHLORVOS IN 
BEIRTREACH BUI BAY, IRELAND. 

Trinity Coll., Dublin (Ireiand). Dept. of Zoology. 
O. Tully, and D. Morrissey. 

Marine Pollution Bulletin MPNBAZ, Vol. 20, No. 
4, p 190-191, April 1989. 1 fig, 5 ref. 


Descriptors: *Pesticides, *Dichlorvos, *Organo- 
phosphorus pesticides, *Ireland, *Marine sedi- 
ments, *Seawater, *Path of pollutants, Daphnia, 
Crustaceans, Bays, Gas chromatography, Water 
pollution effects. 


Seawater and sediment samples were taken from 
Beirtreach Bui Bay in the west of Ireland to deter- 
mine levels of the organophosphate pesticide dich- 
lorvos. The survey was carried out in September 
1988 after a summer period of use of the pesticide 
and between 36 and 84 hr after one particular 
application of 8 liters of Nuvan at site 3. In total, 6 
liters of Nuvan were used at that site between 
April and September 1988. Water samples were 
taken at 5 m or 10 m depth at each station at low 
and high tide on 8 September, at mid-tide on 9 
September and at low tide on 10 September. At 
high tide on 9 September samples were taken at 5 
m intervals from the surface to 25 m at one station. 
Sediment samples (mud to an approximate depth of 
15 cm) were taken on 9 September by SCUBA or 
van Veen grab (9 samples). Levels of Dichlorvos 
were determined by gas chromatography. The 


94 


lower detection limit was 0.02 micrograms/liter. 
All but one extract had concentrations less than 
this. To quantify any trace amounts of dichlorvos 
in the extracts, one water and one sediment extract 
were chosen randomly and concentrated to 1 ml. 
After reanalysis these were found to contain ap- 
proximately 0.001 micrograms/liter dichlorvos. An 
exception to these results was an extract from a 
water sample taken at 25 m on 9 September and it 
contained 0.13 micrograms/liter which is in the 
lethal range reported for freshwater crustaceans 
Daphnia pulex and Simnocephalus serratus. These 
results indicate that only trace levels of dichlorvos 
were present in seawater and sediments after a 
summer period of Nuvan application and 36-84 hr 
after the release of 8 liters of Nuvan from one 
point. These low concentrations indicate that dich- 
lorvos dissipated rapidly after release and there 
was no cumulative increase in dichlorvos levels 
throughout the study area as a result of its use on 
fish farms over an extended period. (Geiger-PTT) 
W89-11422 


SIMULATION MODEL FOR THE FATE OF 
PESTICIDE RESIDUES IN A FIELD SOIL, 
Central Agricultural Pesticides Lab., Cairo 
(Egypt). 

Z. Shaaban, and A. M. Elprince. 

Plant and Soil PLSOA2, Vol. 114, No. 2, p 187- 
195, February 1989. 5 fig, 2 tab, 22 ref. 


Descriptors: *Fate of pollutants, *DDT, *Ground- 
water pollution, *Pesticide kinetics, *Lindane, 
*Toxaphenes, Degradation, Model studies, Lea- 
chates, Adsorption, Mathematical studies, Sensitiv- 
ity analysis. 


A model simulating the fate of pesticides in soil 
was developed from the one dimensional convec- 
tive-dispersive-reaction equation. The model as- 
sumed a constant pore-water velocity (v), linear- 
equilibrium adsorption, and first-order degrada- 
tion. The adsorption parameter (kd) was calculated 
from molecular structure with the help of a first- 
order molecular connectivity index. On the basis of 
the results of sensitivity analysis the model was 
made partially stochastic in order to account for 
horizontal heterogeneity in a field soil. Concentra- 
tion profiles were obtained by employing the 
mode, median and mean values of (v, D) while the 
values of Kd and t1/2 were kept constants; where 
D and t1/2 were the apparent diffusion coefficient 
and the degradation half-life, respectively. The re- 
sulting extremes in concentration profiles were ex- 
pected to be observed within a relatively small 
area of the heterogeneous field soil. A random 
variable, namely the contaminated depth was de- 
fined so that the soil beneath it would be practical- 
ly free of pesticides during its entire life-time. The 
values of contaminated depth (1, 2, and 3) under 
continuous leaching were (0.14, 0.56, 1.00 m), 
(0.29, 1.50, 2.62 m), and (0.65, 2.25, 4.00 m) for 
DDT, toxaphene and lindane, respectively; where 
contaminated depth 1, 2, and 3 were values calcu- 
lated by employing the mode, median, and mean 
values of (v, D), respectively. Within a relatively 
small area the first value would be frequently 
observed whereas the others would be less pro- 
nounced. The depth and shape of the resultant base 
of the contaminated zone were substantially more 
sensitive to changes in the surface rates of recharge 
than to changes in the values of the chemical 
parameters kd and t1/2. These results suggest that 
during the entire lifetimes of the pesticides in the 
Nile soils of Egypt, the quality of groundwaters 
would not be affected by DDT, little affected by 
toxaphene, and possibly seriously affected by lin- 
dane in a field soil with a groundwater table at a 
depth of 1.5 m. (Author’s abstract) 

W89-11423 


NON-LINEAR RESPONSE OF WET DEPOSI- 
TION TO EMISSIONS REDUCTION: A 
MODEL STUDY. 

Ontario Ministry of the Environment, Rexdale. 
For primary bibliographic entry see Field 5G. 
W89-11452 





ESTIMATES OF REGIONAL CONTRIBU- 
TIONS TO WET ACID DEPOSITION IN WEST- 
ERN MASSACHUSETTS DURING THE 
SUMMER OF 1984. 

General Motors Research Labs., Warren, MI. En- 
vironmental Science Dept. 

G. T. Wolff. 

Atmospheric Environment ATENBP, Vol. 23, No. 
3, p 595-601, March 1989. 1 fig, 7 tab, 27 ref. 


Descriptors: *Air pollution sources, *Water pollu- 
tion sources, *Acid rain, *Precipitation, *Chemis- 
try of precipitation, *Massachusetts, Sulfates, 
Sulfur dioxide, Nitrates, Tracers, Northeast, Mid- 
west. 


The General Motors mobile Atmospheric Re- 
search Laboratory was situated in rural western 
Massachusetts in the Berkshire Mountains for 62 
days during the summer of 1984. One purpose of 
this study was to determine the source regions of 
wet acid deposition for this northeastern U.S. loca- 
tion. First, to apportion the precursors (sulfate, 
sulfur dioxide and nitrate) to source regions, daily 
ambient air samples were analyzed for the precur- 
sors as well as for tracer species that are associated 
with particular sources. Factor and trajectory anal- 
yses were then used to deduce the contributions of 
the Midwest and the Northeast to these precursors. 
Finally, the contribution of the precursors to pre- 
cipitation acidity was estimated by analyzing the 
chemical constituents in the rain during seven pre- 
cipitation events. Averaged over the entire dura- 
tion of the study, the data show that Northeast 
sources accounted for about 60% of the precipita- 
tion sulfate and nitrate, while Midwest sources 
accounted for about 30%. The balance (about 
10%) was accounted for by background sulfate. A 
more useful way of examining the data is accord- 
ing to the type of storm t caused the wet 
deposition. The site was affected by two basic 
types of storms: coastal low-pressure systems that 
traveled up the Atlantic Coast, and cold fronts that 
approached from the west. During the coastal low- 
pressure events, the Midwestern contribution to 
precipitation acidity was zero, as easterly flows 
from the Atlantic Ocean dominated. However, the 
cold front events were all associated with south- 
westerly flows, and the Midwest contributions ex- 
ceeded the Northeast contributions. During these 
events, the average Midwest contribution to pre- 
cipitation acidity was about 50%. For all events, 
the ratio of sulfate to nitrate was approximately 2:1 
on an equivalent basis. It was estimated that partic- 
ulate sulfate scavenging was responsible for about 
half of the sulfate in the rain, while the other half 
was due to in-cloud oxidation of gaseous sulfur 
dioxide. (Author’s abstract) 

W89-11453 


IODINE-129 IN THE SNAKE RIVER PLAIN 
AQUIFER AT THE IDAHO NATIONAL ENGI- 
NEERING LABORATORY, IDAHO. 

Geological Survey, Idaho Falls, ID. Water Re- 


sources Div. 

L. J. Mann, E. W. Chew, J. S. Morton, and R. B. 
Randolph. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225; paper 
copy $4.75, microfiche $4.00. USGS Water-Re- 
sources Investigations Report 88-4165, Sept. 1988. 
27p, 6 fig, 2 tab, 30 ref. 


Descriptors: *Groundwater pollution, *Iodine ra- 
dioisotopes, *Wastewater disposal, *Radioactive 
wastes, *Water quality, *Idaho, Groundwater re- 
charge, Idaho National Engineering Laboratory. 


From 1953 to 1983, an estimated 0.01 to 0.136 Ci 
(curies)/year of iodine-129 were contained in 
wastewater generated by the ICPP (Idaho Chemi- 
cal Processing Plant) at the 'daho National Engi- 
neering Laboratory. The wastewater was directly 
discharged to the Snake River Plain aquifer 
through a deep dis well until February 9, 
1984, when the well was replaced by an unlined 
infiltration pond; a second pond was put into use 
on October 17, 1985. For 1984-86, the annual 
amount of iodine-129 in wastewater discharged to 
the ponds ranged from 0.0064 to 0.039 Ci. In 
August 1986, iodine-129 concentrations in water 
from 35 wells near the ICPP ranged from less than 
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the reporting level to 3.6 +or-0.4 pCi/L 

ies/L). By comparison, in April 1977 the water 
from 20 wells contained a maximum of 27 +or-1 
pCi/L of iodine-129; in 1981, the maximum con- 
centration in water from 32 wells was 41 +or-2 
pCi/L. The average concentrations of iodine-129 
in water from 18 wells that were sampled in 1977, 
1981 and 1986 were 4.0, 6.7 and 1.3 pCi/L, respec- 
tively. The marked decrease in the iodine-129 con- 
centration from 1981 to 1986 is the result of three 
factors: (1) The amount of iodine-129 disposed 
annually; (2) a change from the routine use of the 
disposal well to the infiltration ponds; and (3) a 
dilution of the iodine-129 in the aquifer by re- 
charge from the Big Lost River. (USGS) 
W89-11477 


HYPOLIMNETIC CONCENTRATIONS OF 
DISSOLVED OXYGEN, AND 
TRACE ELEMENTS IN COEUR D’ALENE 
LAKE IDAHO. 

—— Survey, Boise, ID. Water Resources 


P. F. Woods. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225; 

copy $9.25, microfiche $4.00. USGS Water- 
sources Investigations Report 89-4032, 1989. 56p, 3 
fig, 14 tab, 15 ref. 


Descriptors: *Zinc, *Dissolved oxygen, *Eutroph- 
ication, *Trace elements, *Limnology, *I 
*Coeur d’Alene Lake, Toxicity, Nutrients, Water 
quality, Transparency. 


A reconnaissance study of Coeur d’Alene Lake, 
Idaho done from May through November 1987 
assessed water quality throughout the lake. Par- 
ticular emphasis was on hypolimnetic concentra- 
tions of dissolved oxygen, nutrients, and trace ele- 
ments. Study results enabled refinement of the 
sampling protocol in a U.S. Geological Survey 


research proposal for a large-scale investigation of 


nutrient enrichment and trace element contamina- 
tion problems affecting the 129.5 sq kilometer lake 
in northern Idaho. Hypolimnetic dissolved-oxygen 
concentrations as low as 4.1 mg/L in November 
and the frequent occurrence of su; dis- 
solved-oxygen concentrations during June through 
August indicated nutrient enrichment. Secchi-disc 
depths in the lake’s central and southern areas 
were typical of mesotrophic conditions, whereas 
oligotrophic conditions prevailed in the northern 
area. Throughout the study, hypolimnetic concen- 
trations of total recoverable zinc exceeded chronic 
and acute toxicity criteria for freshwater aquatic 
life. (USGS) 

W89-11478 


HYDROLOGIC CONDITIONS AT THE IDAHO 
NATIONAL ENGINEERING LABORATORY, 
1982 TO 1985. 

pene a Survey, Idaho Falls, ID. Water Re- 
sources Di 

J.R. Pittman, R. G. Jensen, and P. R. Fischer. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225; 

copy $12.00, microfiche $4.00. USGS Water 
sources Investigations Report 89-4008, Dec. 1988. 
73p, 35 fig, 6 tab, 35 ref. 


Descriptors: *Radioactive wastes, *Groundwater 
pollution, *Radioactive waste disposal, *Tritium, 
*Perched groundwater, *Idaho, *Groundwater 
movement, *Water quality, Idaho National Engi- 
neering Laboratory. 


Aqueous chemical and radioactive wastes dis- 
charged since 1952 to unlined ponds and wells at 
the INEL (Idaho National Engineering Laborato- 
ry) have affected water quality in perched ground- 
water zones and in the Snake River er Plain Aquifer. 
Routine waste water di was changed from 
deep injection wells to ponds at the ICPP (Idaho 
Chemical Processing Plant) in 1984. During 1982- 
85, tritium concentrations increased in perched 
groundwater zones under disposal ponds, but 
cobalt-60 concentrations decreased. In 1985, 
perched groundwater under TRA disposal ponds 
contained up to 1,770 +or-30 pCi/mL (picocuries/ 
milliliter) of tritium and 0.36+or-0.05 pCi/mL of 
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cobalt-60. During 1982-85, tritium concentrations 
in water in the Snake River Plain ler decreased 
as much as 80 pCi/mL near the CPP. In 1985, 
measurable tritium concentrations ranged from 
0.9+or-0.3 to 93.4+or-2.0 pCi/mL. Tritium was 


detected in groundwater near the southern bound- 
ary of the INEL, 9 miles south of the ICPP and 
TRA. Strontium-90 concentrations in 
er, up to 63 +or-5 pCi/L 

the ICPP, 3 

in 

groundwater near the ICPP ranged from 125 +or- 
14 to 237 +or-45 pCi/L. Maximum concentrations 
of plutonium-238 and plutonium-239, -240 (undi- 
vided) were 1.31 +or-.0019 pCi/ml and 1.9 +or- 
0.00003 pCi/L. Sodium and chloride generally de- 
creased during 1982-85. Nitrate concentrations in- 
creased near the TRA and NRF (Naval Reactors 
Facility) and decreased near the ICPP. (USGS) 
W89-11482 


GENETIC TYPING IN A CLUSTER OF LE- 
GIONELLA PNEUMOPHILA INFECTIONS. 
Amsterdam Univ. (Netherlands). Dept. of Medical 


R. J. van Ketel, and B. de Wever. 


Journal of JCMIDW, Vol. 


Clinical Microbiology 
eo May 1989. 1 fig, 1 tab, 30 


weight; the hot water Se strains were 
plasmidless. These results indicate that the cooling 
tower or the air-conditioning system was the envi- 
ronmental source for the examined cluster of Le- 
gionnaires disease strains. (Author’s abstract) 
W89-11503 


THERMAL AND WATER SOURCE EFFECTS 
UPON THE STABILITY OF ENTEROVIRUSES 
IN SURFACE FRESHWATERS. 

Envi ‘al P ’ , y, Cincinnati 
Oo 

C. J. Hurst, W. H. Benton, and K. A. McClellan. 
Canadian Journal of Microbiology CJMIAZ, Vol. 
35, No. 4, p 474-480, April 1989. 7 tab, 11 ref. 
*Enteroviruses, *Survival, *Tempera- 


ture a. *Path of erg *Fate of pollut- 
ants, Aquatic environment, Viruses, Lakes, Artifi- 
cial lakes, Rivers, Ponds, Groundwater, Water 
—— Mortality, Incubation, Bacteria, 

ductivity, Hardness, Turbidity, se pcr proper- 
ties, Chemical properties, Suspended so! 


The long-term survival of three human enterovirus 
serotypes, Coxsackievirus B3, echovirus 7, and po- 
liovirus 1, was examined in samples of surface 
freshwater collected from five sites of hysically 
different character. These wore on artical lehe 

pore Be ere lpi Papp pee: Aes 
Som Od oul Gian ones Se ome 


that the waters would support (measured as the 
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maximum number of generations which seeded 
bacteria could undergo after being placed into 
either pasteurized or sterile-filtered water samples). 
Analysis of viral inactivation rate versus these 
characteristics revealed three apparent effectors of 
viral persistence. These were (1) hardness and con- 
ductivity, both of which strongly correlated with 
one another; (2) turbidity and suspended solids 
content, both of which strongly correlated with 
one another; and (3) the number of generations of 
bacterial growth that a sample was capable of 
supporting, which also correlated with ‘dness 
and conductivity. (Doria-PTT) 

W89-11506 


ENVIRONMENTAL SIGNIFICANCE OF THE 
POTENTIAL FOR MER(TN21)-MEDIATED RE- 
DUCTION OF HG(2+) TO HG(0) IN NATURAL 
WATERS. 

Environmental Protection Agency, Gulf Breeze, 
FL. Gulf Breeze Environmental Research Lab. 
T. Barkay, C. Liebert, and M. Gillman. 

Applied and Environmental Microbiology 
AEMIDF, Vol. 55, No. 5, p 1196-1202, May 1989. 
1 fig, 3 tab, 43 ref. 


Descriptors: *Mercury, *Bacterial physiology, 
*Biotransformation, Adaptation, Microbiological 
studies, Heavy metals, Fate of pollutants, Physio- 
logical ecology. 


The role of mer(Tn21) in the adaptation of aquatic 
microbial communities to Hg(2+) was investigated 
using a DNA probe. Elemental mercury was the 
sole product of Hg(2+) volatilization by freshwa- 
ter and saline water microbial communities. Bacte- 
rial activity was responsible for biotransformation 
because most microeucaryotes did not survive the 
‘exposure conditions, and removal of larger mi- 
crobes (> 1 micron) from adapted communities 
did not significantly (P > 0.01) reduce Hg(2+) 
volatilization rates. DNA sequences homologous 
to mer(Tn21) were found in 50% of Hg(2+)- 
resistant bacterial strains representing two freshwa- 
ter communities, but in only 12% of strains repre- 
senting two saline communities (the difference was 
highly significant; P < 0.001). Thus, mer(Tn21) 
played a significant role in Hg(2+) resistance 
among strains isolated from fresh waters, in which 
microbial activity had a limited role in Hg(2+) 
volatilization. In saline water environments in 
which microbially mediated volatilization was the 
major mechanism of Hg(2+) loss, other bacterial 
genes coded for this biotransformation. (Author’s 
abstract) 

W89-11508 


MICROZONATION OF DENITRIFICATION 
ACTIVITY IN STREAM SEDIMENTS AS 
STUDIED WITH A COMBINED OXYGEN AND 
NITROUS OXIDE MICROSENSOR. 

Aarhus Univ. (Denmark). Inst. of Ecology and 
Genetics. 


For ory bibliographic entry see Field 2H. 
W89-11511 


EFFECTS OF SURFACE WETNESS ON THE 
EVOLUTION AND VERTICAL TRANSPORT 
OF SUBMICRON PARTICLES. 
Argonne National Lab., IL. Biological, Environ- 
mental, and Medical Research Div. 


y- 
pplied Meteorology JAMOAX, Vol. 
28, No. 3, p 176-184, 1989. 7 fig, 3 tab, 27 ref. 


Descriptors: *Air pollution, *Vertical flow, *Acid 
rain, *Path of pollutants, *Sulfates, *Particulate 
matter, *Air-earth interfaces, *Air circulation, 
Turbulent flow, Eddies, Model studies, Moisture, 
Simulation, Microenvironment, Wetting, Particle 
size. 


Simulations have been carried out with a numeri- 
cal model describing air chemistry, aerosol micro- 
physics, and turbulent mixing, in order to study the 
behavior of fine sulfate particles in the atmospheric 
surface layer over wet surfaces. Achievement of 
local equilibrium of sulfuric acid vapor between 
the gas phase and particles is rapid and can over- 
power turbulent mixing in controlling local parti- 


cle size distributions. Numerical results clearly in- 
dicate that in regions of relative humidities lower 
than about 80 percent, the large submicron parti- 
cles increase in number at the expense of concen- 
trations of smaller particles. Simulations that incor- 
porate turbulent mixing and surface dry deposition 
above wet surfaces show rapid change of vertical 
flux with height and tend to produce downward 
fluxes for particles larger than 0.1 microns in radius 
and upward fluxes for particles smaller than about 
0.05 microns in radius. This tendency has been seen 
in fluxes measured by eddy correlation at heights 
of several meters above surfaces of varying wet- 
ness. However, the model has not reproduced cer- 
tain other observations, such as strong upward 
fluxes of the larger particles above the sea and 
persistence of upward fluxes of the smaller parti- 
cles above coniferous forests for several hours after 
surface wetness disappears. In addition, the numer- 
ical indications that fluxes of the smaller particles 
tend to change direction within a meter of a wet 
surface have yet to be supported by field experi- 
ments. (Author’s abstract) 

W89-11539 


RELATIONSHIP BETWEEN PARTICULATE 
CHEMISTRY AND AIR MASSES IN SOUTH- 
ERN INDIANA, 

Purdue Univ., Lafayette, IN. Dept. of Agronomy. 
R. H. Grant, and W. W. McFee. 

Journal of Applied Meteorology JAMOAX, Vol. 
28, No. 3, p 185-193, 1989. 8 fig, 4 tab, 23 ref. 


Descriptors: *Atmospheric chemistry, *Acid rain, 
*Air masses, *Particulate matter, *Indiana, *At- 
mosphere, Air pollution, Sulfate, Sodium, Chlor- 
ides. 


The particulate characteristics of the surface layer 
of the atmosphere over a region of southwest 
Indiana were determined for 42 24-hr periods be- 
tween September 1985 and April 1986. The water- 
soluble sulfate, chloride and sodium content of 
particles classified into mass median diameters 
(MMD) of 7, 3.3, 2, 1.1 microns and less than 1.1 
micron, were related to different air masses. At- 
mospheric concentrations of chloride and sodium 
and the S/Cl and Na/CI ratios in particles with 
MMD greater than or equal to 3.3 microns were 
used to differentiate between maritime and conti- 
nental air masses. Maritime, compared to cc 
tal, air masses had higher concentrations of sulfate 
in all particle sizes. Both synoptic situations had 
high concentrations of sulfate-bearing particles 
with MMD < 1.1 microns and to a lesser degree 
with MMD 7 microns. It is concluded that the 
MMD > 3.3 microns particle chloride and sodium 
were primarily due to sea-salt particles and that the 
MMD < 1.1 microns and some of the MMD 7 
microns sulfate particles in greater concentrations 
in the maritime air mass air were probably largely 
due to anthropogenic sources to the south of Indi- 
ana. (Author’s abstract) 

W89-11540 








LAKE RESTORATION BY REDUCING EXTER- 
NAL PHOSPHORUS LOADING: THE INFLU- 
ENCE OF SEDIMENT PHOSPHORUS RE- 
LEASE, 


North East River Purification Board, Stirling 
(Scotland). 
For primary bibliographic entry see Field 5G. 
W89-11543 


CHANGES IN NA, K, CA, MG AND AL CON- 
TENT OF SUBMERSED LEAF LITTER, RE- 
LATED TO INGESTION BY THE AMPHIPOD 
GAMMARUS PULEX (L). 

Royal Holloway and Bedford New Coll., Egham 
(England). Dept. of Biology. 

For primary bibliographic entry see Field 2H. 
W89-11545 


CHANGES IN DIATOM-INFERRED PH AND 
ACID NEUTRALIZING CAPACITY IN A 
DILUTE, HIGH ELEVATION, 

NEVADA LAKE SINCE A.D. 1825. 

California Univ., Santa Barbara. Dept. of Biologi- 
cal Sciences. 


R. W. Holmes, M. C. Whiting, and J. L. Stoddard. 
Freshwater Biology FWBLAB, Vol. 21, No. 2, p 
295-310, April 1989. 5 fig, 5 tab, 65 ref. California 
Air Resources Board Contracts A3-096-32 and A4- 
118-32. 


Descriptors: *Mountain lakes, *Acid rain effects, 
*Hydrogen ion concentration, *Bioindicators, 
*Diatoms, *Lake sediments, *Neutralization, 
Lakes, Ecosystems, Mathematical equations, 
Aquatic environment, Species composition, Cali- 
fornia, Radioactive dating, Lead radioisotopes, Po- 
rosity, Sedimentation rates. 


Equations have been developed that describe rela- 
tionships between the relative abundance of diatom 
assemblages in the surface sediments of twenty- 
seven Sierra Nevada lakes and the present pH and 
acid neutralizing capacity in these lakes. These 
equations were used to reconstruct pH and acid 
neutralizing capacity at twenty-four depth inter- 
vals in a 20 cm-long sediment core from Emerald 
Lake, a dilute, high elevation lake, located in Se- 
quoia National Park, California. Lead 210 data, 
sediment porosity, and accumulation rates of total 
dry weight were obtained. The lead 210 dates, 
obtained at intervals in one sediment core, provid- 
ed an estimate of the sediment accumulation rate in 
the lake. The estimated date of the 19-20 cm sedi- 
ment level was A.D. 1825. Thus, the average sedi- 
ment accumulation rate was calculated to be 1 
mm/year. The equations for estimating pH and 
acid neutralizing capacity (ANC) overestimate the 
pH of the uppermost 0.5 cm of sediment (as meas- 
ured by present-day pH of Emerald Lake) and 
presumably, the pH at greater depths in the core. 
The diatom-inferred pH and acid neutralizing ca- 
pacity values indicated that neither pH nor acid 
neutralizing capacity exhibited significant trends 
since about A.D. 1825. It is concluded from the 
diatom analysis that Emerald Lake has not been 
affected by acidic deposition. (Friedmann-PTT) 
W89-11552 


PREDICTING OIL INFILTRATION AND RE- 
DISTRIBUTION IN UNSATURATED SOILS. 
Battelle Memorial Inst., Richland, WA. Pacific 
Northwest Labs. 

J. W. Cary, C. S. Simmons, and J. F. McBride. 
Soil Science Society of America Journal SSSJD4, 
Vol. 53, No. 2, p 335-342, March/April 1989. 4 fig, 
3 tab, 15 ref, 3 append. 


Descriptors: *Oil pollution, *Soilwater, *Path of 
pollutants, *Soil contamination, *Infiltration, 
*Loam, *Hydrocarbons, *Oil spills, Oil, Soil 
water, Aeration zone, Plumes, Soil columns. 


The infiltration and redistribution of two viscous 
hydrocarbon oils, with viscosities 4.7 and 77 times 
greater than water, were observed in columns of 
moist silt loam and loamy sand soils. The time 
required for water and oil to infiltrate the two soils 
and the final volumetric liquid contents after 8 h 
were measured. These observations are compared 
to the results predicted by a simple multiphase 
flow code base on scaling oil flow to unsaturated 
soil water flow by using classical capillary theory 
and relative viscosities. A new function for de- 
scribing the oil permeability was derived and, 
when used in the code, produced oil content distri- 
butions with depth that agreed reasonably well 
with those observed. The actual oil infiltration 
time was generally less than predicted, however. 
The flow of the two organic liquids into moist soils 
was found to be predictable, based only on classi- 
cal soil-water relations and the organic liquids’ 
physical properties, under the imposed experimen- 
tal conditions. (Author’s abstract) 

W89-11578 


RADIATION EFFECTS ON CHEMISTRY. 
Battelle Pacific Northwest Labs., Richland, WA. 
For primary bibliographic entry see Field 5E. 
W89-11590 


crac TRANSPORT IN WATER AND 
AS. 
Disposal Safety, Inc., Washington, DC 





B. Ross, and S. Amter. 

Engineering Geology EGGOAO, Vol. 26, No. 4, p 

373-403, April 1989. 2 fig, 122 ref. 

Descriptors: *Underground waste *Ra- 

dioactive waste disposal, * fills, * th of pol- 

lutants, *Geologic control, *Geochemistry, Model 

studies, Flow system, Density, Saturated flow, 

ee rt, Geologic fractures, Colloids, 
imulation analysis, Surface-ground- 

oan aren tee undwater barriers. 


Current designs for nuclear-waste repositories rely 
semen upon subsurface geologic barriers for 
long-term containment. Because water and air are 
ly considered to be the mechanisms most 
ly to transport radioactivity to the surface ao 
ronment, flow and models are important 
tools in repository assessment. Most models assume 
that the geologic medium can be treated as a 
continuum. A substantial body of recent work has 
focussed on applying these models to difficult-to- 
solve problems, such as the simulation of variably 
dense or variably saturated flow and transport, 
large and complex flow systems, sharp solute con- 
centration fronts, and fractured rock systems. The 
complex chemical interactions between the trans- 
rt fluid and solid Poa within the system 
ve been analyzed FE ry aque flow 
ccuibin. gual aaa t the system is at 
chemical equilibrium. The role of colloids in con- 
taminant is a relatively new area of re- 
search. The large-scale effects of small-scale varia- 
bility within the geologic system have been the 
subject of intense investigation. Inherent limita- 
tions of the continuum approach have prompted 
the design of models in which the flow occurs in 
discrete fractures. The difficulty and complexity of 
simulating transport has led to the development of 
network models, which represent the 
flow field as a series of one-dimensional path seg. 
ments. The widespread use of models for | predic- 
tion and analysis has prompted investigations of 
their reliability and relative merits. (Author’s ab- 


stract) 
W89-11591 


NATURAL ANALOGUES. 

Disposal Safety, Inc., Washington, DC. 

For primary bibliographic entry see Field SE. 
W89-11592 


SORPTION OF 2,3,7,8-TETRACHLORODI- 
BENZO-P-DIOXIN FROM WATER BY SUR- 
FACE SOILS. 

Maryland Univ., College Park. Dept. of Civil En- 


gineering. 
al Walters, S. A. Ostazeski, and A. Guiseppe- 


Environmental Science and Technology 

ESTHAG, Vol. 23, No. 4, p 480-484, April 1989. 3 

fe, 2 tab, 15 ref. US. Environmen S1174501-0 and 
agreements CR-' 

Ck sikcoi-o10 to the University of Maryland 


Descriptors: *Pellicular water, *Chlorinated hy- 

drocarbons, *Soil ion capacity, *Surface- 

of pollutants, Organ- 

therms, Me ay Soil rb ame Sus- 

pension, Methanol, Times Beach, Carbon radioiso- 
topes. 


The sorption of C14-labelled 2,3,7,8-tetrachlorodi- 
benzo-p-dioxin (TCDD) from water by two un- 
contaminated surface soils from the Times Beach, 
Missouri, area was evaluated by using batch shake 
testing. ogg mor ty isotherm plots for the soil with 
the lower ion organic carbon (f-OC) were 
linear, and regression analysis was used to deter- 
mine a value of the sorption vances Ae oer (K-D) of 
30,400 milliliters per gram. This value corresponds 
to a value of log K-OC of 6.66, where K-OC is the 
partition coefficient normalized on the basis of soil 
organic carbon content. Significant interferences 
attributed to the _— of nonseparable suspend- 
ed particles (NSP) were apparent in the measure- 
ment of the water-phase concentrations of TCDD 
for experiments involving the high-f-OC soil. 
Prewashing this soil from one to five consecutive 
times with water appeared to reduce these interfer- 
ences, as individual-point distribution ratios ap- 
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le por the K-OC value determined for the low- 
-OC soil. The measured value of log K-OC agrees 
with the reported estimate of log K-OC of 6.6 for 
TCDD made by applying the cosolvent theory to 
isotherm data generated with water/methanol mix- 
tures. (Author’s abstract) 

W89-11594 


BACKGROUND TRENDS OF PH OF PRECIPI- 
TATION OVER INDIA. 

Meteorological Office, Poona (India). 

8S ref bibliographic entry see Field 2B. 


LONG-TERM EFFECTS OF POLLUTANTS ON 
PH OF RAIN WATER IN NORTH INDIA. 


P.D. Safai, and G. Singh. 
Atmospheric Environment ATENBP, Vol. 23, No. 
4, p 753-756, April 1989. 2 tab, 20 ref. 


Descriptors: *Air pollution effects, *Hydrogen ion 
concentration, *Acid rain, *India, Developing 
countries, Chlorides, Sulfates, — Ammonia, 
Sodium, Potassium, Calcium, A igre, Delhi, Indus- 
trial development, Chemistry of precipitation, In- 
dustrial development. 


The ionic composition and pH of rainwater sam- 
ples collected during the summer monsoon seasons 
of 1963 and 1965 at Agra and Delhi, respectively, 
have been compared with those of samples collect- 
pet pe lag aero apanmamneinn wane sy fa dig 
both cities. The samples were analyzed for oO, 
$04(2-), = ), NH4(+), feng a —_ 
Ca(2+). The pH values at Agra and Delhi de- 
creased by 2.8 (9.1-6.3) and 0.9 nate A nd 
respectively, after two decades. 

the cities dev: industrially to a mye cnah 
The main cause for the decrease in the pH values is 
a significant increase of acidic components and 
decrease of soil-oriented components in the rain 
water. For the first time in India, long-term effect 
of pollutants on the pH of rain water have been 
observed but the effects are comparatively slow 
compared with those in western countries. The 
growth of industry in India is very slow and, 
therefore, the anthropogenic pollutants have still 
not overpowered the natural pollutants released 
from soil and sea. (Author’s abstract) 

Ws9-11611 


SPREAD OF ACID RAIN OVER INDIA. 

Indian Inst. of Tropical Meteorology, Poona. 

L. T. Khemani, G. A. Momin, P. S. Praksa Rao, P. 
D. Safai, and G. Singh. 

Atmospheric Environment ATENBP, Vol. 23, No. 
4, p 757-762, April 1989. 2 fig, 1 tab, 37 ref. 


Descriptors: *Air pollution effects, *Acid rain, 


soils, Aerosols, Urban areas, Rural areas. 


Rain water and aerosol samples were collected at a 
few locations representative of urban and non- 
urban regions in India. Rain water samples were 
also collected in and around a coal-fired power 
plant. All the rain water and aerosol samples were 
analyzed for major chemical components along 
with pH. The rain water at all the places of meas- 
urement, except near the industrial sources, has 
Ee ee eae 

the presence of excess cations, particularly by 
Ca(2+). The acid rain near the industrial sources 
was associated with excess anions, especially 
pp Rr ype a pre gt op he hin 
of measurement were found rich with basic com- 
ee ee ae 
ly ash are responsible at present for preventing the 
spread of acid rain in India. (Author’s abstract) 
W89-11612 


MEASUREMENTS OF ELEMENTAL COMPO- 
SITION OF AEROSOL MATTER AND PRE- 
CIPITATION FROM A REMOTE BACK- 
GROUND SITE IN INDIA. 

Bhabha Atomic Research Centre, Bombay (India). 
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Pollution Monitoring Section. 

T. N. Mahadevan, B. S. Negi, and V. Meenakshy. 
Atmospheric Environment ATENBP, Vol. 23, No. 
4, p 869-874, April 1989. 1 fig, 6 tab, 20 ref. 


Descriptors: *Chemistry of precipitation, *Air pol- 
lution, india, *Aerosols, Particulate matter, Lead, 
Potassium, Zinc, Bromine, Antimony, Sulfur, Iron, 
= composition, Baseline studies, Rural 


Aerosol measurements were made from a remote 
continental site (Mallikadevi) 100 km from Nainital 
in Northern India during November 1982 to May 
1983. The average total suspended particulate 
matter concentration was around 20 microg/cu m, 
the lowest recorded in comparison with the gener- 
ally higher levels observed in the Indian subconti- 
sant, OF des 18 inated aeennaeed thee concentra- 
tion levels of Pb, K, Zn, and Br show marginal 
enrichments relative to their crustal abundances 
ee oe 
indicates specific source patterns more closely re- 
lated to biomass combustion and a complex mix- 
ee eS ee ee ee eee 
lution sources. The wet deposition chemistry indi- 
of calcerous soil derived ma- 
terials and sea salt elements with marginal enrich- 
ment for Zn, Sb, S, K, and Br. The presence of 
anthropogenic ng | low levels, compa- 
rable to data reported from rural sites, indi- 
cates that Malikadevi can be considered as a back- 
ground site from the Indian subcontinent. (Au- 
thor’s abstract) 
W89-11613 


SUBSURFACE TRANSPORT OF CONTAMI- 
NANTS. 


Oak Ridge National Lab., TN. 

J. F. McCarthy, and J. M. Zachara. 
Environmental Science and Technology 

ESTHAG, Vol. 23, Bes 5, p 496-502, May 1989. 4 

fig, 43 ref. Dept. of Energy Contract DE-ACO0S5- 

840R21400, Pacific Northwest Lab. Contract DE- 

AC06-76RL0 1830. 


Descriptors: *Solute transport, *Path of —- 
*Groundwater pollution, *Subsurface 
*Colloids, Contamination, Distribution petteeans 
dsorption. 


<sieheta samt ambien tdees ameneuninaay te 
bind to aquifer media are assumed to move more 
slowly than the rate at which groundwater flows. 
Therefore, current approaches to monitoring and 

predicting contaminant transport generally ignore 
colloid-facilitated tee mechanisms. Whether 
a particle will be stab — filtered, or 
will settle in on a complex 
combination of rane age size, the surface chemistry, 
the water chemistry, and the water flow rates. 
Empirically, the colloid interaction can be factored 
into a distribution coefficient (K sub d) between 
the mobile 


app! 

many hydrophobic contaminants that exhibit linear 
partitioning and the absence of competitive sorp- 
tion with other like solutes. However, a constant K 
sub d approach is not appropriate for most inor- 
ganic solutes because their sorption is nonlinear. 
Therefore, calculations of colloid-facilitated trans- 
port are hampered by an inability to predict phys- 

icochemical dynamics of colloids in the ground- 
water zone. The manipulation of colloid mobiliza- 
tion and deposition could be a useful tool for the 
mitigation or remediation of waste sites. Removing 
highly adsorbed contaminants from 
could be enhanced by the controlled mobilization, 
collection, and treatment of colloids from the af- 
fected groundwater zone. (White-Reimer-PTT) 
W89-11616 


RELATIONSHIP BETWEEN SUBSURFACE 
BIODEGRADATION RATES AND MICROBIAL 


DENSITY. 
Virginia Polytechnic Inst., Blacksburg. Dept. of 
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Civil Engineering. 

G. T. Hickman, and J. T. Novak. 

Environmental Science and Technology 
ESTHAG, Vol. 23, No. 5, p 525-532, May 1989. 6 
fig, 4 tab, 44 ref. 


Descriptors: *Fate of pollutants, *Water pollution 
treatment, *Biodegradation, *Soil contamination, 
*Microbial degradation, Methanol, Phenols, Butyl 
alcohol, Correlation coefficient, Regression analy- 
sis, Soil chemistry. 


Rates and patterns of biode; tion of methanol, 
phenol, and tert-butyl alcohol (TBA) in surface 
and subsurface soils were evaluated in static micro- 
cosms. Biodegradation rates in subsurface soils 
geenly were within the — 0.5-1.1 mg/L/d 
methanol, 0.4-1.1 mg/L/d for phenol, and 0.1- 
0.3 mg/L/d for TBA (linear approximation nor- 
malized by soil dry weight; initial concentration, 
100 mg/L; incubation temperature, 20 C). Microbi- 
al density was measured in soils by plate counting 
(aerobic and anaerobic), by substrate-specific MPN 
analysis, and by direct microscopical counting. 
Linear regression was employed to determine if 
biodegradation rates were correlated to microbial 
measures of the soils. The two types of data were 
directly related, but correlation coefficients were 
generally low. Coefficients of determination indi- 
cated that, at best, 87%, 92%, and 37% of the 
variability in subsurface biodegradation rates of 
methanol, phenol, and TBA, respectively, could be 
attributed to differences in the measures of bacte- 
rial density. The reasons for the lack of high corre- 
lation between rates and microbial density in sub- 
surface soils are not clear. It may be that microbial 
measuring techniques currently available are not 
sensitive or accurate enough to distinguish the 
differences in biodegradation rates observed in sub- 
surface soils. (Author’s abstract) 
W89-11617 


EVIDENCE OF ATMOSPHERIC TRANSPORT 
AND DEPOSITION OF ORGANOCHLORINE 
PESTICIDES AND POLYCHLORINATED BI- 
PHENYLS IN CANADIAN ARCTIC SNOW. 
Environmental Protection Service, Regina (Sas- 
katchewan). Water Quality Branch. 

D. J. Gregor, and W. D. Gummer. 

Environmental Science and Technology 
ESTHAG, Vol. 23, No. 5, p 561-565, May 1989. 1 
fig, 3 tab, 18 ref. 


Descriptors: *Arctic, *Path of pollutants, *Snow, 
*Air pollution, *Organochlorine pesticides, *Poly- 
chlorinated biphenyls, Pesticides, Hexachlorocy- 
clohexanes, Dieldrin, Endosulfan, Chlordane, Hep- 
tachlor, Air masses, Canada, Lindane. 


Snowpack samples representing snow accumula- 
tion for the winter of 1985/1986 were collected at 
a total of 12 sites widely distributed throughout the 
Northwest Territories, Canada, during the spring 
of 1986. All samples were collected as large- 
volume snow samples and were sealed into Teflon 
bags within boxes. The snow was melted at room 
temperature and extracted in field laboratories for 
analyses of organochlorine pesticides (OCs) and 
total PCBs. Hexachlorocyclohexanes (HCHs), 
consisting of the pesticide lindane (0.20-4.08 ng/L) 
and the isomer alpha-HCH (0.43-8.72 ng/L) usual- 
ly made up more than 75% of the total OCs 
measured. These were followed in Abundance by 
alpha-endosulfan and dieldrin (generally ranging 
between 0.5 and 1.0 ng/L) and alpha-chlordane 
and lambda-chlordane and heptachlor at concen- 
trations less than 0.5 ng/L. PCB concentrations 
ranged from 0.02 to 1.76 ng/L with most of the 
samples having concentrations less than 1.0 ng/L. 
The only reasonable source for these compounds is 
long-range atmospheric transport to the Canadian 
Arctic and subsequent wet and dry deposition. 
Differences among stations are attributed to the 
influx of essentially localized, clean snow and a 
reduced influence of polluted air masses during the 
winter season in the more southerly stations. (Au- 
thor’s abstract) 

W89-11620 


BIOAVAILABILITY AND TOXICOKINETICS 
OF POLYCYCLIC AROMATIC HYDROCAR- 


BONS SORBED TO SEDIMENTS FOR THE 
AMPHIPOD PONTOPOREIA HOYI. 

National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environmental 
Research Lab. 

P. F. Landrum. 

Environmental Science and Technology 
ESTHAG, Vol. 23, No. 5, p 588-595, May 1989. 6 
fig, 4 tab, 33 ref. 


Descriptors: *Path of pollutants, *Hydrocarbons, 
*Amphipods, *Sediments, *Bioaccumulation, In- 
terstitial water, Sediment-water interfaces, Bioavai- 
lability, Absorption, Desorption, Conceptual 
models, Ingestion. 


The accumulation kinetics, by the benthic amphi- 
pod, Pontoporeia hoyi, were measured for sedi- 
ment-associated, selected polycyclic aromatic hy- 
drocarbons (PAHs) and 2,4,5,2’,4’,5’,-hexachlorobi- 
phenyl (HCB). The kinetics data suggest that 
uptake occurs largely via the sediment interstitial 
water and is kinetically controlled by desorption 
from sediment icles and dissolved organic 
matter. Assimilation from ingested material may be 
significant for the more strongly sorbed com- 
pounds such as benzo(a)-pyrene and HCB. The 
desorption rate of contaminants from the sediment 
matrix appears to determine whether the major 
sediment contaminant source is interstitial water or 
ingested particles. The log of the contaminant 
uptake clearance is inversely proportional to the 
log octanol-water partition coefficient for PAHs. 
Bioavailability of sediment-sorbed contaminants 
declined as the contact time between the sediment 
and contaminant increased. Chemical extractability 
remained high even though bioavailability was re- 
duced. A conceptual model was developed to 
obtain a qualitative description of the complex data 
and to use as a basis for experimental designs. The 
age of sediments ingested by different benthic or- 
ganisms may be quite different; for instance, oligo- 
chaetes ingest sediment several centimeters below 
the surface while P. hoyi feed at the surface. Thus, 
the amount of bioavailable compound may well be 
different for the different organisms, even with 
equal chemically extractable concentrations. (Au- 
thor’s abstract) 

W89-11622 


COASTAL SEQUENCES, EASTERN BUZ- 
ZARDS BAY, MASSACHUSETTS: NEGLIGI- 
BLE RECORD OF AN OIL SPILL. 

Georgia Univ., Athens. Dept. of Geology. 

R. W. Frey, J. D. Howard, and J. Dorjes. 
Geological Society of America Bulletin 
BUGMAF, Vol. 101, No. 5, p 461-465, May 1989. 
6 fig, 22 ref. 


Descriptors: *Sedimentology, *Fate of pollutants, 
*Oil spills, *Massachusetts, *Coasts, Cores, Sedi- 
ments, Buzzards Bay, Environmental effects, Re- 
habilitation, Physiology, Biochemistry. 


In September, 1969, a barge ran aground and 
spilled approximately 600 t of Number 2 fuel oil 
into eastern Buzzards Bay. The oil spread over 
more than 400 ha of bay floor and eventually was 
incorporated within bottom sediments to water 
depths of more than 10 m. Oil also accumulated 
along approximately 6.5 km of coastline. A study 
of the eastern bay was begun in early summer of 
1975, nearly 6 yr after the original spill, yet well 
before the expected dissipation of its final chemical 
effects. The studies included benthic invertebrates 
as well as physical and biogenic sedimentary struc- 
tures and encompassed 208 cores from 14 sites. 
Examinations of cores included relief peels, stereo 
X-ray radiographs, and complete dissection of core 
remnants. Although bottom sediments had been 
affected throughout the area, no discontinuity sur- 
faces among beach, shoreface, or offshore cores 
that could be attributed directly to sediment con- 
tamination and reactivation were found. Instead, 
the sedimentary record indicated normal deposi- 
tion within a typical beach-to-offshore energy. Vir- 
tually all sediments had been reworked, whether 
by physical or biological processes. Although 
some macroscopic disruptions noted in Wild 
Harbor and Old Silver marshes must have been 
related to the oil spill, their sedimentary record 
differed little from that of equivalent sites in 


normal dynamic equilibrium with fluctuating inter- 
tidal conditions. The greatest lingering effects ap- 
parently were recorded not in sedimentary se- 
quences or physical and biogenic sedimentary 
structures but, rather, at the level of molecular 
physiology and sedimentary biochemistry. (White- 
Reimer-! 
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DISSOLVED OXYGEN DYNAMICS IN THE 
MID-PASSAIC RIVER: MATHEMATICAL 
MODEL. 

Cook Coll., New Brunswick, NJ. Dept. of Envi- 
ronmental Science. 

B. Stahl, and C. G. Uchrin. 

Journal of Environmental Science and Health (A) 
JESEDU, Vol. 24A, No. 2, p 175-193, February 
1989. 10 fig, 3 tab, 9 ref. 


Descriptors: *Rivers, *Path of pollutants, *Water 
pollution effects, *Model studies, *Dissolved 
oxygen, *Water quality, *Mathematical models, 
*New Jersey, ‘*Passaic River, *Biochemical 
oxygen demand, —— balance, ~—— deple- 
tion, Fourier series, Photosynthesis, Algae, Cali- 
brations, Nitrogen, Carbon, Oxygen deficit. 


A systematic methodology for mathematically sim- 
ulating photosynthetically driven dissolved oxygen 
(DO) is presented. A water quality model was 
constructed for the Passaic River between Two 
Bridges and Little Falls, New Jersey. A steady- 
state model for BOD-DO dynamics was calibrated 
and verified to data from two stream surveys con- 
ducted during the summer and fall of 1983. Diurnal 
DO fluctuations due to algal photosynthetic activi- 
ty were simulated by Fourier series. Calibration of 
the steady-state DO-BOD model was accom- 
plished in three steps. First, the nitrogen BOD 
model was calibrated; then the carbon BOD 
model; and finally the DO deficit model using the 
rate coefficients obtained in the first two steps. The 
models displayed good correlation to the data. 
(White-Reimer-PTT) 

W89-11642 


ADSORPTION OF ALUMINIUM BY STREAM 
PARTICULATES. 

Freshwater Biological Association, 
(England) 

E. Tipping, M. Ohnstad, and C. Woof. 
Environmental Pollution ENPOEK, Vol. 57, No. 
2, p 85-96, 1989. 3 fig, 2 tab, 16 ref. 


Ambleside 


Descriptors: *Acid rain effects, *Path of pollut- 
ants, *Adsorption, *Particulate matter, *Alumi- 
num, *Stream pollution, Mathematical equations, 
Suspended load, Mathematical studies, England, 
Humic substances, Chemical properties, Hydrogen 
ion concentration. 


An experimental study was made of the adsorption 
of aluminium by fine particulates from Whitray 
Beck, a hill stream in northwest England. Adsorp- 
tion increased with Al(3+) activity, pH and con- 
centration of particles, and could be quantitatively 
described by an empirical equation in which con- 
centrations, activities, and three constants, ex- 
pressed as mol/l, g particles/l, and 1.472, are fac- 
tors. For the experimental data, the equation gave 
a correlation ratio of 0.99. The equation accounts 
reasonably well for the adsorption of Al by partic- 
ulates from seven other streams. In applying the 
equation, it must be borne in mind that the desorp- 
tion kinetics of Al depend on pH, and rapid revers- 
ibility (< 15 min) can only be assumed for pH < 
or = 5.5. Calculations using the adsorption equa- 
tion, and taking competition by dissolved humic 
substances into account, suggest that adsorbed Al 
may commonly account for a significant propor- 
tion (> or = 10 percent) of total monomeric Al. 
(Author’s abstract) 

W89-11646 


DISTRIBUTION OF PLANKTONIC BACTERIA 
CAPABLE OF DEGRADING SODIUM DODE- 
CYL SULPHATE (SDS) IN A POLLUTED 
SOUTH WALES RIVER. 

University Coll., Cardiff (Wales). Dept. of Bio- 





chemistry. 

G. F. White, D. J. Anderson, and M. J. Day. 
Environmental Pollution ENPOEK, VoL ‘0, No. 
2, p 103-115, 1989. 4 tab, 22 ref. 


Descriptors: *Aquatic bacteria, *Detergents, *Sur- 
factants, *Wales, *Bi tion, *Fate of pollut- 
ants, *Population density, *Sulfates, *Plankton, 
aun lution, Temporal distribution, Degra- 

tream biota, Estuaries, Sodium com- 
oak Enzymes, Distribution patterns. 


The temporal and geographical distributions of 
planktonic bac and their ability to degrade 
sodium dodecyl sulfate (SDS) (AS+ phenotype), 
in a polluted South Wales river, is reported for five 
sites from source to estuary sampled during a one- 
yr period. The annual mean prevalence of AS+ 
isolates at all sites was 8.1-16.0 percent of total 
number of isolates, and these values were not al- 
tered by incl: SDS in culture media. Although 
the proportion of AS+ isolates in clean water at 
the source was not significantly different from that 
of polluted sites, the AS+ cell density was lower 
at the source because of its lower overall numbers. 
The oe a gpg isolates in estuarine water 
was higher at the three polluted mid-river 
sites, but when cell numbers were taken into ac- 
count, the AS+ cell density was the same at all 
polluted sites including the . There was no 
correlation between percentage of AS+ and either 
BOD or oxygen concentration, but AS+ isolates 
were significantly more prevalent at the end of 
summer. Of the AS+ isolates, more than half 
contained constitutive alkylsulfatase enzymes, the 
remainder being induced or repressed by SDS; the 
relative proportions of enzyme regulatory did 
not vary significantly between sites or at different 
sampling times. (Author’s abstract) 
W89-11647 


ORGANO-TINS IN SEDIMENTS AND MUS- 
SELS FROM THE SADO ESTUARINE SYSTEM 
(PORTUGAL). 

Bordeaux-1 Univ., Talence (France). Groupe d’O- 
ceanographie Physicochimique 

P. Quevauviller, R. Lavigne, R. Pinel, and M. 
Astruc. 


Environmental Pollution ENPOEK, Vol. 57, No. 
2, p 149-166, 1989. 4 fig, 4 tab, 34 ref. 


Descriptors: *Pollutant identification, *Organotins, 

*Marine sediments, *Mytilus, *Estuaries, *Portu- 
gal, *Bottom sediments, *Pesticides, Water pollu- 
tion sources, Bioaccumulation, Population = 
sure, Pollution load, Mussels, Coastal waters, 
lusks, Degradation products. 


Analyses of ——> and butyl-tin levels in fresh- 


ed areas. The main inputs of tributyl-tin (TBT), 
along with de tion products dibutyl-tin and 
monobutyl-tin (DTB and MBT), were detected in 
the estuarine zone, due to high discharge from 
shipyards located in this area. These levels are 
sometimes very high, ranging from 235 to 12,200 
nes total butyl-tins in sediments. Such inputs lead 
higher bioconcentration values in mussels in the 
Geullunain 0: 00 tale slater eee dite 
the adjacent coast. The bioconcentration of 
organo-tins in mussel tissues could be enhanced in 
estuarine turbid waters, due to an ingestion of 
butyl-tins adsorbed onto fine particles, in compari- 
son with non-turbid coastal waters. Debutylation 
processes occur in both sediments and mussel tis- 
sues; in organisms, these processes may lead to the 
formation of inorganic tin, which may be methylat- 
ed differently according to the period of the year. 
(Author’s abstract) 
W89-11650 


METAL CONTAMINATION OF DRINKING 
WATER FROM CORROSION OF DISTRIBU- 
TION PIPES. 

University of Petroleum and Minerals, Dhahran 
ge Arabia). Water Resources and Environment 


iV. 
I. A. Alam, and M. Sadiq. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Environmental Pollution ENPOEK, Vol. 57, No. 
2, p 167-178, 1989. 4 fig, 2 tab, 22 ref. 


Descriptors: *Contamination, *Corrosion, *Water 
distribution, *Water pollution sources, *Drinking 
water, *Heavy metals, *Pipes, Water quality mak 
ards, Water pollution, Potable water, ‘we 
Somat Ges structures, Public health, 

Arabia, Copper, Iron, Zinc, Water transport, Path 
of pollutants. 


Metal contamination of drinking water resulting 
from the corrosion of distribution pipes, and its 
significance on human — were evaluated. A 
community in Dhahran, Sa ogy which is 
served from its own desalination fi was 
chosen for the study. About 150 drinking water 
samples were collected and analyzed for metal 
concentrations using an inductively coupled argon 
plasma analyzer. It was found that copper, iron 
and zinc in the drinking water increased during its 
transportation from the desalination plant to the 
consumers. This increase was related to the length 
and material of distribution pipes. Concentrations 
of copper and zinc were increased during over- 
night storage of water in the appliances. water 
samples for iron, calcium, magnesium, and zinc 
were below the highest desirable or per- 
missible safe drinking water levels as lished by 
the World Health Organization (WHO); many 
samples showed levels of iron that exceeded the 
desirable, but were below the maximum permissi. 
ble limits; all zinc levels were far below the highes highest 
desirable levels. High sodium levels were found in 
samples, attributable to the groundwater used for 
blending, chlorination with sodium hypochlorite, 
and the pH pe geen saree: yponendbagpmety 9 
The levels of many other tested heavy metals, 
including lead, chromium, cadmium, and alumi- 
num, were below detection limits. The results of 
this study indicate that corrosion of the distribution 
pipes and appliances could contaminate drinking 
water. (Friedmann-PTT) 
W89-11651 


INTERSPECIFIC DIFFERENCES IN ZN, on 
AND PB ACCUMULATION BY FRESHWATER 
ALGAE AND BRYOPHYTES. 

Durham Univ. one. = Dept. of Botany. 

M. G. Kelly, and B. A. Whitton. 

Hydrobiologia HYDRB8, Vol. 175, No. 1, p 1-11, 
April 29 1989. 3 fig, 7 tab, 27 ref. EEC Contracts 
074-74-1 and DGR/480/571. 


Descriptors: *Bioaccumulation, *Path of pollut- 
ants, *Heavy metals, *Algae, *Mosses, *Zinc, 
*Cadmium, *Mosses, *Lead, Aquatic plants, Suble- 
thal effects, Stream biota, Statistical analysis, 
Bioindicators. 


The relationships between the concentrations of 
zinc, cadmium and lead in aquatic plants and the 
concentrations of these in the ambient water 
have been compared for yen algae (Lemanea 
fluviatilis, Cladophora glomerata, Stigeoclonium 
tenue), one liverwort (Scapania undulata) and 
three mosses (Amblystegium riparium, Fontinalis 
antipyretica, Rhynchostegium riparioides). The 
data to establish these relationships are all based on 
earlier studies. They come from a wide range of 
stream sand rivers in Tt France, Germany, 
Ireland, Italy and the U.K. There were significant 
bivariate positive relationships between concentra- 
tions of Cd and Pb in water and plant for all 
—_— except Cd and Pb in Stigeoclonium tenue. 

en relationships were compared using datasets 
with total or filtrable metals in uate: oa most differ- 
ences were slight. However, there were marked 
differences both between species and between 
metals. Comparison for the seven species of Zn in 
the plant when aqueous Zn is 0.01 mg/1, a concen- 
tration at which all seven were found, shows that 
the four bryophytes had the hi concentra- 
tions; however, the two green algae had steeper 
slopes (representing change in concentration in 
plant in response to change in aqueous concentra- 
tion). Lemanea fluviatilis a slope closer to that 
of the bryophytes, but the concentration was about 
one order of magnitude lower. All seven species 
were found at a concentration of 0.01 mg/I Pb, and 
at this concentration there were almost two orders 
of magnitude difference between the species that 


Sources Of Pollution—Group 5B 


accumulated the most (Scapania undulata) and the 
one that accumulated the least (Cladophora glo- 
merata). The steepest slope was shown, however, 
by C. glomerata. All the species studied here are 
among the ten recommended for analysis when 
monitoring heavy metal pollution in U.K. waters. 
It is shown that Rhync'! and 
undulata are likely to be the species most 

for monitoring purposes under steady state 
conditions of pollution by Zn, Cd and Pb. (Fried- 


mann-| 
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BIOTRANSFORMATION OF MERCURY BY 
BACTERIA ISOLATED FROM A RIVER COL- 
LECTING CINNABAR MINE WATERS. 

Siena Univ. (Italy). Dipt. di Biologia Ambientale. 
F. Baldi, M. ee ae. J. Olson. 

Microbial Eco MCBEBU, Vol. 17, No. 3, p 
263-274, 1989. ry ig, 4 tab, 42 ref. 


*Mine wastes, *Mine 


Degradation, 

vy race elements, Organic com- 

pounds, Pollutants, Metabolism, Italy, Detoxifica- 
tion. 


One hundred six strains of aerobic bacteria were 
isolated from the Fiora River which drains an area 
of cinnabar deposits in southern cota Italy. 
Thirty-seven of the strains on an agar 
medium containing 10 ra ol ally Hg (as 
HgCl2) with all ofthese strains producing elemen- 

mercury. Seven of the 37 strains also degraded 
methylmercury. None of 106 sensitive and resistant 


W89-11665 


HYDROLOGY AND WATER QUALITY AS- 
pin OF RHINE BANK GROUNDWATER IN 
NETHERLANDS. 


Keuringsinstituut voor Waterleidingartikelen, Rijs- 
wijk (Netherlands). 

For primary bibliographic entry see Field 2F. 
W89-11683 


KINETICS OF THE UPTAKE OF 14C-LA- 
BELED CHLORINATED BENZENES FROM 
SOIL BY PLANTS. 

Gesellschaft fuer Strahlen- und Umweltforschung 
m.b.H. Muenchen, a (Germany, F.R.). 
Inst. fuer Oekologische Chemie 

E. be a ae Korte. 


Ecoto: and [Environmental Safety 
EESADY. Vol. 17, No. 2, p 157-166, April 1989. 7 
tab, 16 ref. 


Descriptors: *Soil-water-plant relationships, *Path 
of pollutants, *Bioaccumulation, *Chlorinated ben- 
zenes, *Radioactive tracers, *Soil contamination, 
Barley, Cress, Lysimeters. 


tieChrentechl (14C)1,2,4-trichlorobenzene, 


ere applied to soils in 
outdoor lysimeters to a 10cm denth (2mg/kg dry 
soil); barley and cress plants were grown for one 
vegetation period and analyzed after varying time 
intervals. The bioaccumulation factors (concentra- 
tion of radioactive substances in ts divided by 
that in soils) of barley were hi than those of 
cress, except for he: In barley, 
bioaccumulation factors increased with 
chlorine content of the molecules, except for ben- 
zene, whereas in cress hlorobenzene exhibit- 





hl 1 
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Group 5B—Sources Of Pollution 


ed the highest bioaccumulation factor. The conver- 
sion ratios of chlorinated benzenes (percentage of 
conversion products based on total radioactivity in 
plants) were negatively correlated to the chlorine 
content of the molecules and, in barley, positively 
correlated with time. In pane. they were higher 
in barley than in cress. The concentration of radio- 
active substances in the plants, as well as bioaccu- 
mulation factors, decreases with time, except for a 
slight increase in benzene-derived residues in 
barley after 125 days. This effect is due to growth 
dilution. The percentage of radioactivity in barley 
seeds, based on that in the whole plant, was nega- 
tively correlated to the chlorine content of the 
molecule. (Author’s abstract) 
'W89-11729 


REVIEW OF THE SCHISTOSOMIASIS RISK 
IN SOUTH AFRICAN DAMS, 
Research Inst. for Diseases in a Tropical Environ- 
ment, Nelspruit (South Africa). 
For primary bibliographic entry see Field 6G. 
W89-11749 


SOLUTE TRANSPORT IN POROUS MEDIA 
WITH SOLID-LIQUID MASS TRANSFER LIM- 
ITATIONS: APPLICATION TO ION 
CHANGE, 

SEPAREX, Champigneulles (France). 

R. M. Nicoud, and D. Schweich. 

Water Resources Research WRERAO, Vol. 25, 
No. 6, p 1071-1082, June 1989. 4 fig, 2 tab, 39 ref, 2 
append. 


Descriptors: *Fluid-solid interactions, *Solute 
transport, *Path of pollutants, *Ion exchange, 
Model studies, Kinetics, Mass transfer, Diffusion, 
Hydrologic models, Trace levels, Mathematical 
models. 


Pollutant transport is governed by three main 
mechanisms: (1) water flow, (2) thermodynamic 
equilibrium constraints between the solid and the 
liquid phases, and (3) chemical kinetics and mass 
transfer kinetics between the phases or different 
compartments within a given phase. Basic princi- 
ples are presented for modeling nonlinear fluid- 
solid interactions controlled by mass transfer. As- 
suming that exchange equilibrium can be described 
by mass action laws, it is shown here how to 
properly model the kinetic process with external 
and internal diffusion limitations using average 
concentrations and characteristic diffusion times. 
These characteristic diffusion times are defined as 
those used to describe linear interactions, whereas 
the overall process is nonlinear due to the equilibri- 
um constraints. The characteristic times are ex- 
pressed in terms of the diffusion coefficients, char- 
acteristic dimensions of the exchanging aggregates, 
and relevant parameters of the flow regime. These 
expressions allow one to extrapolate laboratory 
measurements to field-scale systems. The internal 
diffusion time is shown to be related to the selec- 
tivity factor. The analysis shows that external dif- 
fusion prevails in most situations, and especially at 
trace levels. A new criterion incorporating the 
nonlinear equilibrium law is proposed to determine 
whether the rate-limiting step is internal or exter- 
nal diffusion. (Rochester-PTT) 
W89-11751 


ATMOSPHERIC SULFUR DEPOSITION 1950- 
1985 INFERRED 


FROM SULFATE IN 
GROUNDWATER. 
Waterloo Univ. (Ontario). Inst. for Ground Water 
Research. 
W. D. Robertson, J. A. Cherry, and S. L. Schiff. 
Water Resources Research WRERAO, Vol. 25, 
No. 6, p 1111-1123, June 1989. 6 fig, 3 tab, 35 ref. 


Descriptors: *Ontario, *Acid rain, *Groundwater 
pollution, *Sulfates, *Water pollution sources, 
Tritium, Radioactive tracers, Dating, Evapotran- 
spiration, Sudbury, Smelters, Path of pollutants, 
Pollutant transport, Sand aquifers. 


Groundwater sulfate that occurs at concentrations 
of 6-27 mg/L in a shallow water table sand aquifer 
at a forested site 100 km east of Sudbury, Ontario, 
was used to deduce the trend in atmospheric sulfur 


deposition between 1950 and 1985. The simple 
geologic nature of the aquifer made feasible this 
trend reconstruction. The age of groundwater that 
entered the aquifer during the past 60 yr was 
determined with unusual accuracy (+or-3 yn) from 
tritium analyses and flow modeling. Sulfur isotopes 
and mass balances indicate that the sulfate in the 
groundwater zone is of atmospheric origin and is 
not derived from solid phase material in the sedi- 
ments. Evapotranspiration enriches atmospheric 
sulfate by a factor of about three as it enters the 
aquifer. Adsorption of sulfate is not significant. 
Groundwater sulfate indicates a decrease of 37% 
in sulfur deposition at the site between a maximum 
in the 1960s and lower values observed in the 
1980s. Most of this decrease is attributed to the 
decrease (about 80%) to lower SO2 emissions from 
the Sudbury smelters. These emissions are now 
about one third of the 1960s levels. Further major 
decreases in sulfur deposition at this site can be 
achieved only if emissions from sources distant 
from Sudbury are lowered also because Sudbury 
now contributes less than 25% of total sulfur depo- 
sition. (Author’s abstract) 

W89-11754 


G ID TWO-DIMENSIONAL ANA- 
LYTICAL SOLUTION FOR HYDRODYNAMIC 
DISPERSION IN BOUNDED MEDIA WITH 
THE FIRST-TYPE BOUNDARY CONDITION 
AT THE SOURCE, 

——— Technology Corp., Monroeville, PA. 

# tu. 

Water Resources Research WRERAO, Vol. 25, 
No. 6, p 1125-1132, June 1989. 4 fig, 1 tab, 18 ref. 


Descriptors: *Groundwater movement, *Ground- 
water pollution, *Solute transport, *Path of pollut- 
ants, *Porous media, *Model studies, Mathematical 
equations, Strip sources, Rivers, Canals, Mathe- 
matical studies, Hydrodynamics, Dispersion, Math- 
ematical models, Hydraulic models. 


A generalized two-dimensional analytical solution 
is developed for hydrodynamic dispersion in a 
unidirectional-bounded surface and subsurface 
media flow field from time-dependent and space- 
dependent sources with the first-type boundary 
condition at the source. Longitudinal and trans- 
verse dispersion, radioactive decay, and linear ad- 
sorption are considered. In the mathematical analy- 
sis, Laplace transform and Fourier analysis tech- 
niques are used simultaneously, and a general equa- 
tion, in infinite series form, for the unsteady-state 
concentration distribution are obtained. Solution 
for a single-strip source is obtained as a special case 
from the general solution. The equations for con- 
vective-dispersive flux components also are de- 
rived. The solution obtained by Bruch and Street 
and published in 1967 for a symmetrically-located 
strip source is shown to be a special case of the 
solution. Expressions for concentration distribution 
and convective-dispersive flux components for the 
steady-state solute transport case are present- 
ed. The results are compared with two different 
finite element codes with a good agreement. The 
results of this model may be used for solute trans- 
port in a unidirectional porous media flow field 
and in rivers and canals (with some additional 
assumptions). The solutions also can be used for 
numerical model validation. (Author’s abstract) 
W89-11755 


SYMMETRIC-MATRIX TIME INTEGRATION 
SCHEME FOR THE EFFICIENT SOLUTION 
OF ADVECTION-DISPERSION PROBLEMS, 
Karlsruhe Univ. (Germany, F.R.). Inst. fuer Hy- 
dromechanik. 

H. M. Leismann, and E. O. Frind. 

Water Resources Research WRERAO, Vol. 25, 
No. 6, p 1133-1139, June 1989. 6 fig, 1 tab, 5 ref. 


Descriptors: *Groundwater movement, *Solute 
transport, *Mathematical analysis, *Path of pollut- 
ants, *Groundwater pollution, Advection-disper- 
sion equation, Precision, Performance evaluation, 
Algorithms, Mathematical equations. 


A new time integration scheme for the time- 


marching numerical solution of the advection-dis- 
persion equation is formulated. The scheme leads 


to a symmetric positive-definite coefficient matrix 
that can be solved with any symmetric matrix 
solver. Matrix symmetry is achieved by placing the 
advective term in the old time level. The resulting 
numerical errors are minimized by introduction of 
an artificial diffusion term and by optimal time 
weighting of all terms on the basis of a Taylor 
expansion of the governing differential equation. 
The scheme is unconditionally stable and effective- 
ly second-order accurate, giving results equivalent 
to those obtained with the Crank-Nicolson scheme. 
The use of highly efficient symmetric versions of 
iterative solution techniques, such as the conjugate 
gradient method, in the solution of advection-dis- 
persion problems thus becomes possible. Such 
techniques can provide substantial advantages in 
the case of grids with large numbers of nodal 
points, particularly in three dimensions. (Author’s 
abstract) 

W89-11756 


CONTAMINANT . AND BIODE- 

GRADATION: 1. A NUMERICAL MODEL FOR 
REACTIVE TRANSPORT IN POROUS MEDIA. 

Massachusetts Inst. of Tech., Cambridge. Dept. of 

Civil Engineering. 

M. A. Celia, J. S. Kindred, and I. Herrera. 

Water Resources Research WRERAO, Vol. 25, 

No. 6, p 1141-1148, June 1989. 4 fig, 19 ref. NSF 

Grant 8657419-CES and MIT Sloan Foundation 

Grant 26950. 


Descriptors: *Fate of pollutants, *Path of — 
ants, *Model studies, *Groundwater pollution, 
Biodegradation, Numerical models, Model studies, 
Solute transport, Reactive transport, Porous 
media, Advection, Diffusion, Chemical reactions, 
Algorithms. 


A new numerical solution procedure is presented 
for simulation of reactive transport in porous 
media. The new procedure, which is referred to as 
an optimal test function (OTF) method, is formu- 
lated so that it systematically adapts to the chang- 
ing character of the governing differential 
equation. Relative importance of diffusion, advec- 
tion, and reaction are directly incorporated into 
the numerical approximation by judicious choice 
of the test, or weight, function that — in the 
weak form of the equation. Specific algorithms are 
presented to solve a general class of nonlinear, 
multispecies transport equations. This sory od a 
variety of models of subsurface contaminant 

port with biodegradation. (See also W89-11758) 
(Author’s abstract) 
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CONTAMINANT TRANSPORT AND BIODE- 
GRADATION: 2, CONCEPTUAL MODEL AND 
TEST SIMULATIONS. 

Golder Associates, Inc., Redmond, WA. 

J. S. Kindred, and M. A. Celia. 

Water Resources Research WRERAO, Vol. 25, 
No. 6, p 1149-1159, June 1989. 5 fig, 37 ref, 2 
append. NSF Grant 8657419-CES and MIT Sloan 
Foundation Grant 26950. 


Descriptors: *Fate of pollutants, *Path of pollut- 
ants, *Model studies, *Groundwater pollution, 
*Biodegradation, Nutrition, Mcdel studies, Solute 
transport, Kinetics, Reactive transport, Porous 
media, Simulation. 


A conceptual model of subsurface contaminant 
transport with biodegradation incorporates both 
aerobic and anaerobic reactions, with several 
models of differing complexity presented of the 
anaerobic case. Nutrient uptake is described using 
Michaelis-Menten expressions, which are incorpo- 
rated into a multiple nutrient uptake model. Sever- 
al uptake inhibition factors also are included in the 
model. The mathematical model that results takes 
the form of a series of reactive transport equations. 
These equations are coupled nonlinearly through 
the reaction terms, which are themselves coupled 
to growth equations for subsurface bacterial popu- 
lations. Example simulations are presented for a 
variety of cases ranging from one-substrate, one- 
population aerobic degradation to multisubstrate, 





multipopulation anaerobic consortium degradation. 
pod ation W89-11757) (Author’s abstract) 


WETTING FRONT INSTABILITY: 1. THEO- 
RETICAL DISCUSSION AND DIMENSIONAL 
ANALYSIS 
New York State Coll. of Agriculture and Life 
Sciences, Ithaca. Dept. of Agricultural and Biolog- 
ical Engineering. 

For primary bibliographic entry see Field 2G. 
W89-11760 


WETTING FRONT INSTABILITY: 2, EXPERI- 
MENTAL DETERMINATION OF RELATION- 
SHIPS BETWEEN SYSTEM 


PARAMETERS 
AND TWO-DIMENSIONAL UNSTABLE FLOW 
FIELD BEHAVIOR IN INITIALLY DRY 
POROUS MEDIA. 
New York State Coll. of Agriculture and Life 
Sciences, Ithaca. Dept. of Agricultural and Biolog- 
ical Engineering. 
For primary bibliographic entry see Field 2G. 
W89-11761 


ANALYTICAL MODEL OF CONTAMINANT 
TRANSPORT FROM DIFFUSE SOURCES IN 
SATURATED POROUS MEDIA, 

Commonwealth Scientific and Industrial Research 
Organization, Adelaide (Australia). Div. of Water 
Resources. 

P. J. Dillon. 

Water Resources Research WRERAO, Vol. 25, 
No. 6, p 1208-1218, June 1989. 12 fig, 22 ref. 


Descriptors: *Nonpoint pollution sources, *Path of 
pollutants, *Model studies, *Solute transport, 
*Groundwater pollution, DIVAST model, Analyt- 
ical methods, Groundwater movement, Compari- 
son studies, Performance evaluation, Numerical 
analysis, Australia, Aquifers. 


An analytical two-dimensional model of solute 
transport along a vertical cross section of an aqui- 
fer is described. The model, named DIVAST, for 
diffuse-source vertical analytical solute transport, 
extends analytical methods to two-dimensional dis- 
as solute transport in a two-dimensional flow 

ield, which until now has been the exclusive prov- 
ince of numerical models. This avoids the very 
significant problems of numerical instability and 
numerical dispersion facing the application of nu- 
merical transport at a regional scale. Furthermore, 
the model is simple and very fast. A novel feature 
is the segregation of longitudinal and transverse 
transport components. The model is intended for 
preliminary evaluation of groundwater quality on a 
regional scale in areas subject to diffuse sources of 
contamination. It gives vertical resolution of con- 
taminant concentrations through the aquifer thick- 
ness. Results compare favorably with finite ele- 
ment model results for a case involving a strip 
source of contaminants. DIVAST has been useful 
in predicting the impact of diffuse-source nitrate 
contamination on | pee moored quality in the 
Lower South East of Australia. (Author’s abstract) 
W89-11762 


METHODS FOR DETERMINING _—- 
VERSE DISPERSION COEFFICIENTS 
POROUS MEDIA IN LABORATORY COLUMN 


EXPERIMENTS. 
Connecticut Univ., Storrs. Dept. of Geology and 
Geophysics. 
For primary bibliographic entry see Field 2F. 
W89-11766 


SOLUTE ADVECTION IN STRATIFIED FOR- 
MATIONS. 

Royal Inst. of Tech., Stockholm (Sweden). 

For primary bibliographic entry see Field 2F. 
W89-11769 


NATURAL AND ANTHROPOGENIC COMPO- 
NENTS IN BULK PRECIPITATION AT BLIDO 
(ARCHIPELAGO OF STOCKHOLM). 

Stockholm Univ. (Sweden). Dept. of Geology. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


K. Bostrom, B. Bostrom, and P. Andersson. 
Water Resources Research WRERAO, Vol. 25, 
No. 6, p 1291-1301, June 1989. 9 fig, 7 tab, 45 ref. 


Descriptors: *Air pollution, *Sweden, *Path of 
pollutants, *Water pollution sources, *Precipi 
tion, *Cycling nutrients, Stockholm Archipe! 
Blido Island, horus, Potassium, Maneenien, 

Barium, Calcium, ium, Silicon, Titanium, 
Sulfur, Zinc, Sodium, Aluminum, Strontium, Acid 
rain, Seasonal variation, Biogeochemistry, Hydro- 
logic models. 


Analyses of 37 prosinhation samples obtained at 
Blido, an island in tockholm archipelago, 
collected in the one 1984:1987 reveal distinct 
seasonal variations. Particularly, P and K, as well 
as Mn, Ba, Ca, and Mg, ae enriched in rain during 
the early growth season, whereas Na is enriched in 
rains near the end of the year due to storm activity 
at sea. Semiconservative mixing models involving 
(SW), plant matter (PLM), a matter 
and coal emissions (CE) that 
PLM " supplies 99-20% of the P, K, Ma, Ca, Sr, 
and Mg, SW explains 99-35% ‘of Na and Mg, and 
T the major fraction of Al, Fe, Ti, and Si. 
However, 90-65% of S and Zn are in excesses 
compared to the models; probably these elements 
arrive in anthropogenic phases. These mixing 
models explain the complex sources of rain compo- 
nents better than conventional enrichment factors. 
The results a representative for Northern 
Europe, but o' areas of the world —_ 
show different input ratios of PLM, SW, , and 
CEM. (Author’s abstract) 
W89-11770 


PREDICTION OF PHOSPHATE TRANSPORT 
IN SMALL COLUMNS WITH AN APPROXI- 
MATE SORPTION KINETICS MODEL. 
Agricultural Univ., Wageningen (Netherlands). 
Dept. of Soil Science and it Nutrition. 

S. van der Zee, F. Leus, and M. Louer. 

Water Resources Research WRERAO, Vol. 25, 
No. 6, p 1353-1365, June 1989. 6 fig, 3 tab, 49 ref. 


Descriptors: *Phosphates, *Soil contamination, 
Pe aon pollution sources, *Path of pollutants, 

lute transport, Adsorption, Diffusion precipita 
tion, Hydro _ ion concentration, Mathematical 
models, Hydrologic models, Mathematical equa- 
tions, Prediction, Chemical reactions. 


The reaction of phosphate (P) with soil is de- 
scribed with two processes: adsorption and diffu- 
sion precipitation. In the case of small pH vari- 
ations in the acid ran A, oeennbe P absorption 
may be described wii eng autre equilibrium or 
Langmuir kinetics cau diffusion-precipi- 
tation process is described with an expression 
taking the effects of P concentration and reaction 
time into account. This description is based on the 
unreacted shrinking core model, where the metal 
oxides are converted into metal phosphates, and 
these two phases are separated by a sharp interface 
inside the particles. For an evaluation of the pre- 
dictive capabilities of the sorption model, P trans- 
port in small columns is predicted, using independ- 
-—. assessed sorption and transport parameters. 
redictions are —— to experimental 
e a P breakthrough curves 
well overall with the experimental results obtained 
by a of a pulse of a P solution. The main 
erence between predicted and experimental 
breakthrough is observed in the sorption stage of 
the pulse with a feed concentration (c sub 0) of 0.2 
mole P/cu m. After initial breakthrough, the corre- 
spondence between the prediction and the data is 
good for triplicated experiments at c sub 0 = 0.2 
mole/cu m. At high feed concentrations (c sub 0 
= 3 mole/cu m) only small differences between 
prediction and experiment are observed in the de- 
sorption stage of the concentration pulse. For ex- 
periments involving a first pulse at c sub 0 = 3 
mole/cu m, followed by two pulses at c sub 0 = 
0.2 mole/cu m the same agreement of numerical 
and experimental breakthrough curves is found as 
for the experiments involving only one pulse. Be- 
cause P transport involving both sorption and de- 
— stages was modeled reasonably for two 
it concentrations, it is concluded that the P 
sorption model accurately describes the reactions 
of P with soil. (Author’s abstract) 


Sources Of Pollution—Group 5B 
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ACIDIFICATION OF NATIVE BROOK TROUT 
STREAMS IN VIRGINIA. 


VIR 
Virginia Univ., Charlottesville. Dept. of Environ- 
mental Sciences. 

J. R. Webb, B. J. Cosby, J. N. Galloway, and G. 
M. Hornberger. 
Water Resources Research WRERAO, Vol. 25, 
No. 6, p 1367-1377, June 1989. 8 fig, 3 tab, 62 ref. 
Federal Aid in Fish Restoration Act (PL81-681) 
Project F-72-R-1. 


Descriptors: *Acid rain effects, *Virginia, *Trout, 
*Acidic water, *Aquatic habitats, Appalachian 
Mountains, Alkalinity, Sulfates, Acid rain, Model 
studies, Prediction, Cations, Spawning, Fisheries. 


A survey of 344 streams in the Appalachian Moun- 
tain region of Virginia that support reproducing 
populations of native brook trout (Salvelinus fon- 
tinalis) was conducted in the spring of 1987. The 

it about 76% of the iden- 


monly applied sensitivity — 93% of the 

streams are sensitive (alkalinity 200 microequiva- 

lents/L or less), 49% of the streams are extremely 

sensitive (alkalinity 50 microequivalents/L or less) 
curren 


ae 
Bem) Ectimates of past and potential future acidif- 
cation were obtained using a simple linear model 
relating changes in concentrations of base cations 
to changes in concentrations of sulfate. Sulfate 
concentration changes were determined as the dif- 
ference between currently observed concentrations 
and estimated past and future steady-state concen- 
trations. Changes in concentrations of base cations 
were calculated, assuming base cation increase fac- 
tors equal to 0.4 and 0.8 times the sulfate increase. 
The median historical alkalinity loss for the sam- 
pled population is estimated as 29 and 9 microequi- 
valent/L for the assumed to factors, with 3% and 
0% of the streams estimated to have had historical 


microequivalent/L for the two assumed factors, 
with 88% and 32% of the streams estimated to 
have future alkalinities less than 0 microequiva- 
lent/L. (Author’s abstract) 

W89-11776 


EVALUATION OF METHODS FOR THE ESTI- 
MATION OF TRIBUTARY MASS LOADS, 
Notre Dame Univ., IN. Dept. of Civil Engineer- 


ing. 

S. D. Preston, V. J. Bierman, and S. E. Silliman. 
Water Resources Research WRERAO, Vol. 25, 
No. 6, p 1379-1389, June 1989. 10 fig, 5 tab, 20 ref. 


Descriptors: *Path of pollutants, *Water pollution 
sources, *Michigan, *Pollution load, *Mathemati- 
cal studies, *Sampling, *Annual runoff, Monte 
Carlo method, Flow rates, Heavy metals, Poly- 
chlorinated biphenyls, Nutrients, Saginaw River, 
Grand River, Performance evaluation, Hydro- 
graphs, Errors, Tributaries. 


Tributary loading estimation methods were evalu- 
ated by conducting retrospective studies with com- 
prehensive sets of field data from the Grand and 
Saginaw Rivers, Michigan, for flow rates, nutri- 
ents, heavy metals, and polychlorinated biphenyls. 
Three broad classes of loading estimation methods 
were investigated: ~~ averaging methods, ratio 
estimation methods, and regression methods. Esti- 
mators were evaluated using Monte Carlo sam- 

pling studies in which random subsamples of com- 
plete loading records were used to estimate annual 
loadings. These estimates were then compared to 
‘true’ loadings determined by calculations using the 
entire record. No group of estimators was superior 
for all test cases considered. However, individual 
estimation approaches within each group often 
provided low error estimates. Results were incon- 
sistent among test cases and these inconsistencies 
appeared to be related to specific test case charac- 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


teristics such as the strength and form of the flow- 

concentration relationship and the nature of the 

annual hydrograph. Ratio estimators appeared to 

a ee 
aes (Author’s abstract) 
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EVALUATION OF MATHEMATICAL 
MODELS OF THE TRANSPORT OF BIOLOGI- 
CALLY REACTING SOLUTES IN SATURATED 
SOILS AND AQUIFERS, 

Illinois Univ. at Urbana-Champaign. Dept. of 
Agronomy. : 

P. Baveye, and A. Valocchi. 

Water Resources Research WRERAO, Vol. 25, 
No. 6, p 1413-1421, June 1989. 4 fig, 1 tab, 39 ref. 
Illinois Water Resources Center Grants S-109-ILL 
and S-111-ILL and Illinois Hazardous Waste Re- 
search and Information Center Grant 88026. 


Descriptors: *Path of pollutants, *Fate of pollut- 
ants, *Groundwater pollution, *Solute transport, 
*Bacteria, *Model studies, *Biodegradation, Inter- 
stices, Colony geometry, Biofilms, Microcolonies, 
Theory, Mathematical models, Mathematical equa- 
i Microenvironment. 


Three different conceptual frameworks have been 
adopted in the past for the development of mathe- 
matical models of bacterial growth and biological- 
ly reacting solute transport in saturated porous 
media. Two schools of thought are based on as- 

that the pore-scale geometrical configura- 
tion of the attached bacteria consists of biofilms or 
microcolonies; a third school of thought represents 


respond to the macroscopic bulk fluid substrate 
concentration. On the basis of a schematic block 
diagram representation of a saturated porous 
medium hosting a microbial population, it is shown 
that these frameworks share a common theoretical 
foundation, and that they differ only by the choice 
of particular constitutive equations for several 
transfer parameters. Using one possible option in 
this respect, a mathematical model is derived that 
involves no unwarranted assumption about the dis- 
tribution of the microorganisms in the pore space. 
The governing equations of this model are funda- 
mentally identical to (1) those obtained earlier by 
F. J. Molz and associates using the concept of the 
microcolony and (2) those that would result from 
adopting a simple form of biofilm model to de- 
scribe bacterial growth in the pore space. Whether 
the ‘strictly macroscopic’, ‘microcolony’, or ‘bio- 
film’ model is chosen has important practical con- 
sequences. The strictly macroscopic model has the 
advantage that it does not require any assumption 
to be made about the microscopic scale of the 
bacteria, it does involve a macroscopic variable, S 
sub im (macroscopic intrinsic concentration of the 
growth-limiting substrate in the immobile water) 
that cannot be evaluated experimentally. Measured 
values of S sub im are not required to fit the model, 
would be needed for direct evaluation of the inter- 
oer pe coefficient. (Rochester-PTT) 


ESTIMATED BACKGROUND CONCENTRA- 
TIONS OF SULFATE IN DILUTE LAKES. 
Western Washington Univ., Bellingham. Inst. for 
Watershed Studies. 

D. F. Brakke, A. Henriksen, and S. A. Norton. 
Water Resources Bulletin WARBAQ, Vol. 25, No. 
2, p 247-253, April 1989. 2 fig, 1 tab, 52 ref. EPA 
Contract CR-810652-01-2. 


Descriptors: *Acid rain, *Sulfates, *Lakes, *Path 

of pollutants, *United States, *Norway, Calcium, 

pe a ag Hydrogen ion concentration, Chemi- 
analysis. 


Lake water sulfate values were examined for two 
areas in western Norway and the western United 
— ae a receiving low levels of sulfate in 
deposition. Data from these areas 

wn ieee to estimate background concentrations 
of sulfate in lakes found in areas currently receiv- 
ing acidic deposition. The two areas contain dilute 
lakes with concentrations of sea-salt corrected Ca 
+ Mg < 50 microequivalents (ueq)/L or conduc- 


tivity < 10 microSiemens /cm and receive precipi- 
tation with volume-weighted mean pH > 4.8. 
Based on observations from these areas, it is con- 
cluded that background sulfate concentrations 
were probably no more than 10 to 15 ueq/L for 
areas of Norway and the United States containing 
lakes with low concentrations of base cations. For 
southern Norway and the northeastern U.S., 
present lake-water sulfate concentrations represent 
an increase of 7 to 10 fold above these estimated 
background values. (Author’s abstract) 

W89-11785 


INTERPLAY BETWEEN PARAMETER UN- 
CERTAINTY AND MODEL AGGREGATION 
ERROR. 

Texas Univ. at Dallas, Richardson. Graduate Pro- 

in Environmental Sciences. 

. J. Warwick. 

Water Resources Bulletin WARBAQ, Vol. 25, No. 
2, p 275-283, April 1989. 5 fig, 1 tab, 13 ref. 


*Water quality, *Model studies, 
ysis, *Parametric hydrology, Monte 
Carlo method, Mathematical studies. 


Modeling error can be divided into two basic 
components: use of an incorrect model, and input 
f uncertainty. Incorrect model usage can 

be further subdivided into inappropriate model se- 
lection and inherent modeling error due to process 
gation. Total modeling error is a culmination 

of these various modeling error components, with 
pene optimization requiring reductions in all. A 
technique, utilizing Monte Carlo analysis, was em- 
ployed to investigate the relative importance of 
input parameter uncertainty versus process aggre- 
gation error in mathematical models used for water 
quality simulation. An expanded form of the 
Streeter-Phelps dissolved oxygen equation was 
used to demonstrate the application of this tech- 
nique. A variety of scenarios were analyzed to 
illustrate the relative obfuscation of each modeling 
error component. Under certain circumstances an 
aggregated model performs better than a more 
complex model, which perfectly simulates the real 
system. Alternately, process aggregation error 
dominates total modeling error for other situations. 
The ability to differentiate modeling error impact 
is a function of the desired or imposed model 
performance level (accuracy tolerance). (Author’s 


abstract 
W89-11788 


GROUNDWATER CONTAMINATION BY NE- 
MATICIDES: INFLUENCE OF RECHARGE 
TIMING UNDER PINEAPPLE CROP. 

Hawaii Univ. at Manoa, Honolulu. Water Re- 
sources Research Center. 

D. S. Oki, and T. W. Giambelluca. 

Water Resources Bulletin WARBAQ, Vol. 25, No. 


2, p 285-294, April 1989. 8 fig, 4 
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chemicals, Path of pollutants, Organic compounds, 
Dibromochloropropane, Dibromoethane, Trichlor- 
opropane, Soil contamination. 


tab, 28 ref. 


Toxic organic compounds, such as 1,2-dibromo-3- 
chloropropane BCP), 1,2-dibromoethane 
(EDB), and 1,2, 3-trichloropropane (TCP), that are 
associated with pineapple cultivation in Hawaii, 
have been discovered in drinking water wells on 
Oahu. In order to reach and contaminate the Pearl 
Harbor aquifer, pesticides must be transported 
quickly downward away from the soil surface 
prior to complete volatilization, degradation, or 
adsorption of residuals. A study assessed the role 
of pesticide application timing relative to subse- 
quent rainfall-induced recharge events in determin- 
ing the amount and extent of chemical leaching 
from the soil. A water balance model for a pineap- 
ple crop was developed to estimate the time series 
of recharge from two fields for which soil contami- 
nation profiles were available. In general, the 
amounts of DBCP, EDB, and TCP found in the 
soil profiles of the two field are consistent with 
expectations of leaching based on an analysis of the 


recharge time series. The results indicate that re- 
charge during and immediately following the ap- 
plication of pesticides is important in determining 
whether groundwater contamination will result. 
(Author’s abstract) 

W89-11789 


OPTIMAL ESTIMATION OF CONTAMINANT 
TRANSPORT IN GROUND WATER. 
Kansas Univ., Lawrence. Dept. of Civil Engineer- 


ing. 

Y.-S. Yu, M. Heidari, and W. Guang-Te. 

Water Resources Bulletin WARBAQ, Vol. 25, No. 
2, p 295-300, April 1989. 3 fig, 1 tab, 18 ref. 


Descriptors: *Solute transport, *Groundwater pol- 
lution, *Path of —- *Mathematical studi 
Finite element method, Finite difference 

Model studies, Groundwater mo a 

filter method. 





Finite element and finite difference representation 
of the equation have been 
widely used i in determining contaminant transport 
in groundwater. Due to inherent uncertainties of 





ments are unavoidable. By combini 
model, a measurement equation, 

of the state variable (con- 
taminant porereen wadg can be obtained. The 
Kalman filter algorithm is described and a numeri- 
cal example of contaminant transport in a two- 
dimensional groundwater flow is given. The results 
show significant improvement in the estimated 
concentration distribution by using the filtering 
technique compared to the analytical and finite 
element solution. (Author’s abstract) 
W89-11790 


LONGITUDINAL DISPERSION IN RIVERS: A 
DEAD-ZONE MODEL SOLUTION, 
Kansas Univ., Lawrence. Dept. of Civil Engineer- 


ing. 

Y.-S. Yu, and L. Wenzhi. 

Water Resources Bulletin WARBAQ, Vol. 25, No. 
2, p 319-325, April 1989. 4 fig, 1 tab, 25 ref. 


Descriptors: *Path of pollutants, *Flow profiles, 
*River flow, *Model studies, Mathematical equa- 
tions, Tracers, Mathematical studies, Mississippi 
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The longitudinal dispersion of tracer material in 
rivers was simulated by a dead-zone model that 
involves two coupled differential equations. For an 
instantaneous injection of tracer material, the prob- 
lem was solved by the eg transform and 
numerical inversion to obtain the time-concentra- 
tion curve at any — station. The optimal 
values of the model parameters were estimated 
from field measurements. Applications of the 
model to the Missouri, the Mississippi, and the 
Saline Rivers generally show that the model — 
duces the longitudinal dispersion characteristics 
natural streams with sufficient accuracy. (Author's 
abstract) 

W89-11793 


DEVELOPMENT OF A BACTERIAL TRANS- 
PORT MODEL FOR COARSE SOILS 
——— Assessments Group, Fort Collins, 


tT C. Peterson, and R. C. Ward. 
Water Resources Bulletin WARBAQ, Vol. 25, No. 
2, p 349-357, April 1989. 3 fig, 1 tab, 48 ref. 


Descriptors: *Path of pollutants, *Bacteria, 
*Model studies, *Soil contamination, Mathematical 
equations, Hydraulic conductivity, Monte Carlo 
method, Simulation analysis, Clays, Soil water, 
Water temperature. 


A bacterial transport model, developed to analyze 
bacterial translocation in coarse-grained soils, is 
presented. The complex governing equation is pre- 
sented first, followed by analyses of each of the 
major processes influencing bacierial transport. 
These analyses suggest simplification of the gov- 





erning equation is feasible when input data on 
ranihc processes are limited or unavailable. 
Model parameters, including bacterial die-off, bac- 
terial distribution, input bacterial concentrations, 
and saturated hydraulic conductivity, were ran- 
domly generated using a procedure known to 
produce either a normal or log-normal distribution 
of random numbers. Monte Carlo simulations were 
completed and the resulting output was used to 
generate cumulative frequency distributions show- 
ing the probability of bacterial transport beyond 
various soil depths. Results from these simulations 
indicate that bacteria have a high probability of 
traveling through coarse-grained soils when low 
clay content and soil water temperatures limit bac- 
= — and die-off. (Author’s abstract) 


MANGANESE OXIDATION MODEL FOR 
> = sary Doraville, GA. 

G. W. Hess, B. R. Kim, and P. J. W. Roberts. 
Water Resourcess Bulletin WARBAQ, Vol. 25, 
No. 2, 359-365, April 1989. 5 fig, 2 tab, 21 ref. 
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The presence of man; in natural waters (> 
0.05 mg/L) degrades water supply quality. A 
model was devised to predict the variation of 
manganese concentrations in river water released 
from an impoundment with the distance down- 
stream. The model is one-dimensional and was 
calibrated using dissolved oxygen, biochemical 
oxygen demand, pH, manganese, and — 
data collected in the 1 Duck River, Tennessee. The 
results indicated that the model can predict manga- 
nese levels under various conditions. The model 
was then applied to the Chattahoochee River, 
Georgia. The model closely predicted dissolved 
manganese concentrations in the Chattahoochee 
River at similar pH conditions to those observed in 
the Duck River. However, there was some dis- 
agreement between the model predictions and the 
observed data obtained at low pH conditions (<7). 
These discrepancies may be due to inadequate pH 
data, precipitation of sediment particles, unsteady 
flow conditions in the Chattahoochee River, inac 
curate rate expressions for the low pH conditions, 
or their combinations. (Lantz-PTT) 
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CYCLIC ORGANOCHLORIDES IN PLANK- 
TON FROM THE NORTH SEA IN SPRING. 
Hamburg Univ. (Germany, F.R.). Inst. fuer Bio- 
chemie und Lebensmittelschemie. 

R. Knickmeyer, and H. Steinhart. 

Estuarine, Coastal and Shelf Science ECSSD3, 
a 28, No. 2, p 117-127, February 1989. 6 fig, 40 
ref. 
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pollutants, *Polychlorinated biphenyls, *Benzenes, 
*DDE, *Coastal waters, *Plankton, *North Sea, 
Cyclic compounds, Organic pesticides, Lipids, 
Lindane, Copepods. 


The body burden of five cyclic organochlorines on 
the basis of n-hexane extractable lipids (sum of 24 
PCB congeners, alpha-HCH, beta-HCH, HCB, p’- 
DDE) were determined in the North Sea plankton 
during the declining spring plankton bloom. The 
PCB patterns of Calanus finmarchicus and Temora 
longicornis are dominated by low chlorinated con- 
geners. Ingestion of suspended matter as well as 
geo-distribution of congeners may increase the 
levels of higher chlorinated PCBs in Temora longi- 
cornis. The geographical differences in concentra- 
tions of the sum of PCB show higher concentra- 
tions at the British Continental coasts, the Dogger- 
bank and the region near Bergen. Maximum con- 
centrations of HCB and p,p’-DDE were found at 
stations on the Continental Coast. Humber, 
Thames, Rhine, Ems as well as the region near 
Bergen are sources of Lindane pollution in the 
North Sea. The increasing alpha/beta-HCH ratio 
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running from south to north in the North Sea may 
evidence Lindane degradation or isometrization in 
the marine environment. (Author’s abstract) 
W89-11807 


DIFFERENTIAL UPTAKE OF ZINC, COPPER, 
AND LEAD IN TEXAS CICHLID (CICHLA- 
SOMA CYANOGUTTATUM). 

Mexican Inst. of Social Security, Monterrey. 
Northeast Biological Research Unit. 

A. Villegas-Navarro, and C. M. Villerreal- 
Trevino. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 42, No. 5, p 761-768, 
March 1989. 3 tab, 14 ref. 


Descriptors: *Path of pollutants, el *Bioac- 
cumulation, *Fish, *Zinc, *Copper, *Lead, Lakes, 
Rivers, Tissue analysis, Stream fisheries, Heavy 
metals. 


Differential uptake of Zn, Cu, and Pb by the Texas 
cichlid (Cichlasoma cyanguttatum) and differential 
accumulation of these metals between muscle vis- 
cera, gill and bone were determined. These metals 


tissues of the Texas cichlid was found to take place 
osc) iret bone < gill < viscera < 
muscle, (2) erential uptake was shown by the 


pore ify Per wn weg mar 

it demonstrates that differential accumulation on 

differential uptake of the three metals examined is 

tp di aputes, Segue ad cocks ts tappeant 
y organism ° is important 

information in selecting rational therapy for metal 
intoxication. (Miller-PTT) 

W89-11813 


VOLATILIZATION OF FLUORESCEIN MER 
CURIC ACETATE BY MARINE BAI CTERIA 
FROM MINAMATA BAY. 

National Inst. for Minamata = Minamata 
ay te ag Dept. of Basic Medical Science. 


Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 42, No. 5, p 785-790, 
March 1989. 2 fig, 1 tab, 16 ref. 


Descriptors: *Biotransformation, *Mercury, *Min- 
amata ng b *Fate of pollutants, *Path of pollutants, 
a Fluorescein mercuric acid, Tol- 
erance, oo diseases, Sediment contamination. 


The mechanism of resistance to flourescein mercu- 
ric acetate oa oe ee 
living in the Minamata Bay is determined. Mina: 
mata Bay has been inde polluted by mercury, 
which has caused methylmercury ney 
humans, called Minamata disease. Sediment my 
= = still contain high concentrations po mercu- 
tage of mercury-resistant bacteria in 
de wala bacterial count is higher in these sedi- 
Sandan tiled ie Gems 00 cline salliieieaniemenas 
FMA-pollution, however, has not been reported. It 
is concluded that FMA-resistant bacteria transform 
both FMA and mercury chloride into vaporized 
metal mercury through bacterial volatilization. It is 
shown that FMA is very likely transformed into 
fluorescein, acetic acid and Hg through the volatil- 
ization. The study of the bacterial volatilization of 
FMA by 322 FMA-resistant strains isolated from 
Minamata Bay showed that all strains failed to 
produce mercury precipitate in a liquid culture 
containing 5 microg/ml of FMA within 48 hr. 
However, of 322 strains, 144 (43.9%) were able to 
volatilize the FMA in a similar liquid culture 
within 48 hr. Manag reer bath bomen 
genera: Bacillus, Micrococcus, Co. 
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sy Pseudomonas, Moraxella, Vibrio, 
Enterobacter, and Flavobacterium. The volatiliza- 

tion of FMA was observed in all bacterial genera 

tested. The results suggest that bacteria more com- 

monly volatilize FMA rather than produce precipi- 

tates. (Miller-PTT) 

W89-11815 


METABOLISM OF POLYCYCLIC AROMATIC 
HYDROCARBONS IN THE AQUATIC ENVI- 
RONMENT. 

CRC Press, Inc., Boca Raton, Florida. 1989. 341 p. 
Edited by Usha Varanasi. 


*Biotransformation, *Hydrocarbons, 
*Fate 7 ‘of pollutants, *Polycyclic aromatic hydro- 
carbons, *Aquatic environment, *Biodegradation, 
Path of pollutants, Microbial de Bioac- 
cum ield tests, Toxicity, Metabolism, Ec- 


ological effects, Carcinogens. 
During the past decade, rary of polycyclic 


portan' 
ee ene 
trial organisms are discussed. These chapters also 


the aquatic environment, the field is relatively un- 
explored and many exciting ibilities exist for 
future investigations. (See W89-11827 thru W89- 
11836) (Lantz-PTT) 

W89-11826 


BIOAVAILABILITY OF POLYCYCLIC ARO- 
MATIC HYDROCARBONS IN THE AQUATIC 
ENVIRONMENT. 

a Univ. at Boston. Environmental Sci- 


A. AE. McElroy, J. W. Farrington, and J. M. Teal. 

IN: Metabolism of Polycyclic Aromatic Hydrocar- 
bons in the Aquatic Environment. CRC Press, 
Inc., Boca Raton, Florida. 1989. p 1-39, 14 fig, 9 
tab, '159 ref. NOAA Contract 83-ABD-00012. 


pose *Bioavailability, *Path of pollutants, 

Hydrocarbons, *Fate of pollutants, *Polycyclic 
aromatic hydrocarbons, *Aquatic environment, 
Bioaccumulation, Water pollution sources, Chemi- 
cal reactions, Metabolism, Aquatic life. 


The primary goal of this chapter is to review what 
is known about the bioavailability of polynuclear 
aromatic ae or polycyclic — hy- 
drocarbons a 


factors which drive these processes. yaert 
this discussion provides a rationale for why it is 
important to study metabolism when co 
the fate of PAH in aquatic systems. The chapter is 
divided into three main sections. The first intro- 
duces PAH, their sources, transformations, and 
sinks, and the physical/chemical factors which in- 
fluence their cycling in the environment. The 
second section reviews information from 
field studies on the bioavailability of PAH to 
aquatic organisms. Information derived from labo- 
ratory investigations on processes influencing bioa- 
vailability is discussed in the third section. to 
the complexity of the many parameters which in- 
fluence the fate of compounds such as PAH in the 
environment, studies of these processes in the field 
are required to obtain a realistic assessment of the 
environmental fate of PAH. For the same reasons 
it is very difficult and often im; Themen ‘aa 
trolled experiments in the fie this 
study focuses on field-collected data on ee PA tne 
vailability, supplemented with discussions and in- 
formation derived from laboratory studies. (See 
also W89-11826) (Lantz-PTT) 
W89-11827 
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MICROBIAL DEGRADATION OF POLYCY- 
CLIC AROMATIC HYDROCARBONS (PAH) IN 
THE AQUATIC ENVIRONMENT. 

National Center for Toxicological Research, Jef- 


ferson, AR. 

C. E. Cerniglia, and M. A. Heitkamp. 

IN: Metabolism of Polycyclic hanteie Hydrocar- 
bons in the Aquatic Environment. CRC Press, 
Inc., Boca Raton, Florida. 1989. p 41-68, 111 fig, 3 
tab, 114 ref. 


Descriptors: *Hydrocarbons, *Microbial degrada- 
tion, *Fate of pollutants, *Biodegradation, *Poly- 
cyclic aromatic hydrocarbons, *Aquatic environ- 
ment, Organic compounds, Temperature, Molecu- 
lar structure, Chemical reactions, Sediment con- 
tamination, Cycling nutrients, *Adaptation, Air 
pollution, Soil contamination, Water pollution, 
Carcinogens, Adsorption. 


Microorganisms play an important role in recy- 
cling of elements such as carbon, nitrogen, phos- 
phorus, oxygen, and sulfur and in the degradation 
of organic compounds to carbon dioxide and water 
in nature. Microorganisms have adapted to the 
wide array of natural and synthetic organic com- 
pounds emitted into the environment and possess 
enzymes that utilize some of these compounds as 
nutrients. In recent years, the concern about the 
presence of polycyclic aromatic hydrocarbons 
(PAH) in air, soil, and water systems has increased, 
since this important class of chemicals is carcino- 
genic in experimental animals and a potential 
health risk to man. PAH are mainly formed as 
products from the combustion of fossil fuels and 
also occur as natural constituents of unaltered 
fossil fuels. Due to their hydrophobic properties 
and limited water solubility, PAH tend to adsorb 
to particulates and eventually migrate to the sedi- 
ments in river, lake, estuarine, and marine waters. 
Lower molecular weight PAH, such as naphtha- 
lene and its alkylated derivatives, are relatively 
water soluble, but PAH containing three or more 
fused benzene rings, due to their hydrophobic 
nature, are bound and transported by fine particles 
and dissolved organic matter in aquatic environ- 
ments. Although PAH may undergo volatilization, 
photodecomposition, and degradation while in 
open waters, most sediment deposition occurs 
below the photolytic zone, and the primary factor 
affecting the persistence of deposited PAH is mi- 
crobial degradation. To date, most studies have 
examined the biodegradation of naphthalene, an- 
thracene, phenanthrene, benz(a)anthracene, or 
benzo(a)pyrene. Some limited data are available 
for the biodegradation of 2-methylnaphthalene, 
dimethylbenz(a)anthracene, pyrene, fluorene, and 
chrysene, but little or no data exist for other 
common PAH and their alkylated derivatives. Re- 
lationships have been shown to exist between the 
rate of PAH biodegradation in aquatic ecosystems 
and the chemical structure and molecular weight 
of PAH, microbial adaptations occurring from 
chronic exposure to PAH, oxygen tension, redox 
potential, and temperature. The effects of these 
factors on PAH biodegradation in aquatic ecosys- 
tems are reviewed in this paper. (See also W89- 
11826) (Lantz-PTT) 

W89-11828 


BIOTRANSFORMATION AND — 
OF PAH IN AQUATIC INVERTEBRA’ 

Florida Univ., Gainesville. J. Hillis Mille Health 
Center. 

M. O. James. 

IN: Metabolism of Polycyclic Aromatic Hydrocar- 
bons in the Aquatic Environment. CRC og! 
Inc., Boca Raton, Florida. 1989. p 69-91, 9 fig, 2 
tab, 81 ref. 


Descriptors: *Hydrocarbons, *Polycyclic aromatic 

hydrocarbons, *Aquatic environment, *Fate of 

pollutants, ‘*Biotransformation, *Invertebrates, 

*Biodegradation, Biochemistry, Metabolism, Meta- 

bolites, Polychlorinated biphenyls, Protozoa, Mol- 

— Organic compounds, Biological studies, 
joxins. 


A combination of in vivo and in vitro studies has 
shown that cytochrome P-450-dependent monoox- 
ygenation, the first step in PAH biotransformation, 
is usually slower in invertebrates than vertebrates, 


sometimes proceeding at rates so slow as to be 
undetectable by many standard techniques; and, 
furthermore, that PAH metabolites are excreted 
quite inefficiently by invertebrates. Although there 
is in vivo evidence for the presence of glycoside 
and sulfate conjugates of PAH primary noe. 
lites, these pathways have not been studied in vitro 
in invertebrates. The presence of glutathione con- 
jugates of primary PAH metabolites has not been 
directly demonstrated in vivo, although in vitro 
studies have shown the presence of glutathione S- 
transferases in invertebrates. Monooxygenation of 
PAH occurred most rapidly in higher inverte- 
brates, such as arthropods, echinoderms, and anne- 
lids and very slowly or not at all in the more 
primitive invertebrates, such as protozoa, porifera, 
cnidaria, and mollusks. Where metabolism oc- 
curred, wide interspecies variations were observed 
in rates of biotransformation. It is not yet clear if 
the cytochrome P-450 system is not present in the 
lower invertebrates, or is simply not functional 
with the PAH as substrates. There was some evi- 
dence that in certain mollusks and annelids the 
cytochrome P-450 system was able to metabolize 
PAH only after induction by hydrocarbon mix- 
tures or mixtures of polychlorinated biphenyls. 
Other studies, however, have failed to demonstrate 
that the cytochrome P-450 system of crustaceans 
can be induced by compounds of the 3-methylcho- 
lanthrene or tetrachlorodibenzo-p-dioxin (TCDD) 
type which induce PAH monooxygenation in ver- 
tebrate species. More information is needed on 
PAH biotransformation and the regulation of cy- 
tochrome P-450 in invertebrate species before clear 
conclusions can be drawn concerning the ability of 
a particular species to biotransform PAH. (See also 
W89-11826) (Lantz-PTT) 
W89-11829 


BIOTRANSFORMATION AND DISPOSITION 
OF POLYCYCLIC AROMATIC HYDROCAR- 
BONS (PAH) IN FISH. 

National Marine Fisheries Service, Seattle, WA. 
Northwest and Alaska Fisheries Center. 

U. Varanasi, J. E. Stein, and M. Nishimoto. 

IN: Metabolism of Polycyclic Aromatic Hydrocar- 
bons in the Aquatic Environment. CRC Press, 
Inc., Boca Raton, Florida. 1989. p 93-149, 20 fig, 
15 tab, 171 ref. NOAA Contract Y01-CP-40507 


Descriptors: *Path of pollutants, *Hydrocarbons, 
*Fate of pollutants, *Fish, *Biotransformation, 
*Polycyclic aromatic hydrocarbons, *Path of pol- 
lutants, Naphthalenes, Benz(a)pyrenes, Metabo- 
lism, Toxicity, Bioaccumulation, Organic com- 

pounds, Benzene, Environmental effects, Tissue 
pore a Metabolites. 


During the early to mid-1970s, concern about the 
i t of oil spills on the aquatic environment 
heightened, and, consequently, there was great in- 
terest in evaluating the uptake and disposition of 
petroleum constituents, especially benzenes and 
polycyclic aromatic hydrocarbons (PAH) in fish 
and shellfish. Measurements of tissue concentra- 
tions of benzenes and PAH in fish sampled from 
oil-impacted areas or urban estuaries showed the 
presence of aromatic hydrocarbons with 1-3 benze- 
noid — such as derivatives of benzene, naphtha- 
lene (NPH), biphenyl, and phenanthrene (PHN), 
but rarely showed detectable levels of 4-ring to 6- 
ring PAH, such as benz(a)anthracene (BaA) or 
benzo(a)pyrene (BaP). Current interest in biotrans- 
formation and disposition of PAH in fish stems 
from two rather divergent perspectives: one is to 
evaluate the potential of food-chain transfer of 
toxic PAH and their metabolites, and the other is 
to evaluate mechanisms of toxicity of environmen- 
tal pollutants in fish. In this chapter, endogenous 
and exogenous factors that affect metabolism and 
disposition of PAH in fish are discussed. Emphasis 
is placed on the disposition of phase I and phase II 
metabolites in various tissues and fluids, and the 
interactions of reactive intermediates with cellular 
macromolecules. (See also W89-11826) (Lantz- 


PTT) 
W89-11830 


ENZYMES INVOLVED IN METABOLISM OF 
PAH BY FISHES AND OTHER AQUATIC ANI- 
MALS: OXIDATIVE ENZYMES (OR PHASE I 
ENZYMES). 


Oregon State Univ., Corvallis. Toxicology Pro- 


gram. 

D. R. Buhler, and D. E. Williams. 

IN: Metabolism of Polycyclic Aromatic Hydrocar- 
bons in the Aquatic Environment. CRC Press, 
Inc., Boca Raton, Florida. 1989. p 151-184, 5 tab, 
228 ref. National Inst. of Environmental Health 
Sciences Grant Nos. ES0040, ES00210, and 
ES03850. 


Descriptors: *Hydrocarbons, *Aquatic animals, 
*Path of —— *Bioaccumulation, *Enzymes, 
*Biotransformation, *Polycyclic aromatic hydro- 
carbons, *Fish, *Fate of pollutants, Aquatic envi- 
ronment, Chemical reactions, Fish, Fish physiolo- 
gy, Organic compounds, Polychlorinated biphen- 
yls, Bioaccumulation, Toxicity, Carcinogens, Oxy- 
genation, Metabolites, Literature review. 


Freshwater and coastal marine environments act as 
sinks for the deposition of numerous chemicals 
(xenobiotics) of natural and anthropogenic origin. 
Xenobiotics such as the polycyclic aromatic hy- 
drocarbons (PAH) and the polychlorinated biphen- 
yls (PCB) resist chemical and biological degrada- 
tion, and tend to persist in the aquatic environ- 
ment. Because of their high lipophilicity, such 
chemicals are readily bioaccumulated by aquatic 
organisms in proportion to their octanol:water par- 
tition coefficients. These lipophilic compounds are 
oxygenated by cytochromes P-450 to produce 
either paren Ph metabolites, usually in conjunc- 
tion with the phase II conjugation enzymes, or to 
activated electrophilic metabolites which can co- 
valently react with macromolecules producing a 
variety of toxic effects, including carcinogenesis. 
Biotransformation reactions are usually c 
into two categories, phase I and phase II reactions. 
Phase I reactions introduce polar groups into the 
xenobiotic molecule through oxidative, hydrolytic, 
or reductive processes. Phase II reactions involve 
conjugation of xenobiotics or their phase I metabo- 
lites with polar cellular constituents such as glucu- 
ronic acid, sulfate, or glutathione to form highly 
water soluble conjugates, easily excreted via bile, 
kidney, or gill. Although not as thoroughly studied 
as in mammals, the comparative metabolism of 
xenobiotics by fish and other aquatic animals has 
been the subject of several previous reviews. This 
chapter focuses primarily on the enzymes involved 
in the oxidative metabolism of PAH by fish, crusta- 
ceans, mollusks, and other aquatic animals. Special 
emphasis is given to the cytochrome P-450 de- 
pendent mixed-function oxidase (MFO) system. 
{See also W89-11826) (Lantz-PTT) 
W89-11831 


ENZYMES INVOLVED IN METABOLISM OF 
PAH BY FISHES AND OTHER AQUATIC ANI- 
MALS: HYDROLYSIS AND CONJUGATION 
ENZYMES (OR PHASE II ENZYMES). 

Oregon State Univ., Corvallis. Dept. of Biochemis- 
try and Biophysics. 

G. L. Foureman. 

IN: Metabolism of Polycyclic Aromatic Hydrocar- 
bons in the Aquatic Environment. CRC Press, 
Inc., Boca Raton, Florida. 1989. p 185-202, 5 tab, 
128 ref. National Inst. of Environmental Health 
Sciences Grant ES 01978. 


Descriptors: *Aquatic animals, *Fate of pollutants, 
*Hydrocarbons, *Enzymes, *Path of poltutants, 
*Polycyclic aromatic hydrocarbons, *Fish physiol- 
ogy, Aquatic environment, Hydrolysis, Literature 
review, Glucuronosyltransferase, Sulfotransferase, 
Metabolites, Conjugation, Biotransformation, Tox- 
icity. 


There are several recent reviews available on the 
enzymes involved in conjugation and hydrolysis of 
nen aromatic hydrocarbon (PAH) metabo- 

ites and on xenobiotic metabolism in aquatic spe- 
cies. In combining these two concerns, this chapter 
emphasizes recent studies of these enzymes in 
aquatic species, wherein metabolites of PAH or 
closely related substrates were employed to show 
how the ability of an organism to metabolize PAH 
can be evaluated from a detailed consideration of 
activation and detoxication enzymes. The enzymes 
involved in this secondary metabolism include the 
glutathione S-transferases (GST), UDP-glucurono- 








syltransferrases, and sulufotransferases. According 
to the classical definitions, these are phase II en- 
zymes which function to increase the polarity of 
the lipophilic xenobiotic (phase I metabolites of 
PAH) by conjugating it with the endogenous com- 
pounds indicated in the names of the enzymes; this 
increase in polarity makes phase II metabolites 
more readily excreted by the organism. Although 
the other enzyme discussed in this chapter, epoxide 
hydrolase, is usually not considered to be a phase 
II enzyme, it does fit into the broad definition 
(water being quite endogenous), and it is therefore 
included. This review covers literature from 
1976 up to the summer of 1987. (See also W89- 
11826) (Lantz-PTT) 

W89-11832 


METABOLIC ACTIVATION OF PAH IN SUB- 
CELLULAR FRACTIONS AND CELL CUL- 
TURES FROM AQUATIC AND TERRESTRIAL 
SPECIES, 

National Marine Fisheries Service, Seattle, WA. 
Northwest and Alaska Fisheries Center 

U. Varanasi, M. Nishimoto, W. M. Baird, and T. 
A. Smolarek. 

IN: Metabolism of Polycyclic Aromatic Hydrocar- 
bons in the Aquatic Environment. CRC Press, 
Inc., Boca Raton, Florida. 1989. p 203-251, 12 fig, 
5 tab, 149 ref. Public Health Service Grants 
CA40228 and CA28825. 


Descriptors: *Hydrocarbons, *Path of pollutants, 
*Fate of pollutants, *Polycyclic aromatic hydro- 
carbons, *Biotransformation, Aquatic environ- 
ment, Detoxification, Benz(a)pyrene, Fish, Mam- 
mals, Biological studies, Enzymes, Metabolism, 
Excretion, Oxidation. 


Cellular metabolism of polycyclic aromatic hydro- 
carbons (PAH) results in the conversion of these 
hydrophobic compounds into forms that can be 
excreted from the cell and ultimately from the 
organism. One of the most widely studied PAH is 
benzo(a)pyrene (BaP), a common environmental 
contaminant found in food, air, and water. The 
general pathways of metabolism of BAP are illus- 
trated. Initially, metabolism involves oxidation of 
the PAH that is usually catalyzed by the microso- 
mal cytochrome P-450-dependent mixed function 
oxidases (MFO). In most cases, this results in the 
formation of an epoxide or arene oxide, although 
oxidation at specific positions probably occurs 
through other intermediates. The arene oxides can 
be formed at a number of positions and specific 
forms of cytochrome P-450 demonstrate stereose- 
lectivity in the proportions of specific isomeric 
arene oxides formed. The arene oxides are relative- 
ly unstable metabolites that undergo three major 
reactions: (1) spontaneous rearrangement to form 
ne ea (2) hydration to form trans dihydroxydi- 
dro compounds (diols), a reaction catalyzed by 
the enzyme epoxide hydrolase (EH); and (3) conju- 
gation with glutathione (GSH) involving either 
catalysis by a family of glutathione-S-transferase 
(GST) enzymes, or by direct reaction at a slower 
rate. The GSH conjugates are water soluble pre- 
cursors of mercapturic acids and are generally 
considered to be detoxication products. The forma- 
tion of such reactive cnumbales 1 is generally de- 
tected in cells by analysis of the reaction products 
formed with cellular macromolecules such as pro- 
tein, RNA, and DNA. Other unsubstituted PAH 
are metabolized by pathways similar to those for 
BaP. Most studies of PAH metabolism in aquatic 
organisms have been carried out with subcellular 
fractions. In this chapter, the metabolic activation 
of PAH by cellular tions of marine and fresh- 
water fish are compared with terrestrial organisms, 
mainly rodents. The data available on PAH metab- 
olism in cell cultures prepared from fish are then 
compared with data obtained from mammalian cell 
ein _" also W89-11826) (Lantz-PTT) 


HYDROCARBONS IN MARINE MOLLUSKS: 
BIOLOGICAL EFFECTS AND ECOLOGICAL 
CONSEQUENCES, 

Marine Biological Association of the United King- 
dom, Plymouth (England). 

For primary bibliographic entry see Field SC. 
W89-11836 
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CAUSES AND CONSEQUENCES OF SURFACE 
WATER ACIDIFICATION, 

Imperial Coll. of Science and Technology, London 
a Centre for Environmental Technology. 


IN: Acid Toxicity and Aquatic Animals. Cam- 
boa ot University Press, Cambridge. 1989. p 1-12, 4 
ig, | tab. 


Descriptors: *Hydrocarbons, *Acid rain, *Water 
pollution effects. *Acidic water, *Air pollution, 
*Environmental effects, Scandinavia, Path, of pol- 
lutants, Chemical reactions, Precipitation, Toxici- 
ty, Aquatic environment, Dry deposition, Snow, 
proe yer  d of precipitation, Soil chemistry, Ecolog- 
i ects. 


Although the term acid rain is commonly used to 
describe all acid deposition from the —- 
that may cause damage to trees, vegetation, - 
ies, buildings, etc., in fact rain (and snow) brings 
down only about one third of the total acids over 
the UK, two thirds being deposited in the dry state 
as gases and small particles. But wet or dry, there 
is little doubt that acid deposition from the atmos- 
phere poses an ecological threat, ss 
aquatic life in streams and lakes on hard rocks 

thin soils in southern Scandinavia and in 

parts of Scotland and North America. A great deal 
of research is being undertaken in these three areas 
but this account is based largely on work in Scan- 
dinavia and the UK, where more than 30 research 
groups from a wide variety of disciplines and insti- 
tutions are working in a closely integrated and 
coordinated program under the author’s direction. 
This brief coverage of the relevant scientific prob- 
lems includes studies of the transport and chemical 
transformations of emitted pollutants in the atmos- 
phere; the wet and dry deposition of the resulting 
acids; the acidity and chemical composition of the 
rain and snow; modification of the chemistry of the 
rainwater as it percolates through and interacts 
with the soil and rocks; and the toxic effects of the 
modified water chemistry on aquatic biota in 
streams and lakes. (See also W89-11837) (Lantz- 


PTT) 
W89-11838 


NATURE AND EXTENT OF MARINE CON- 
CAUSED BY LAND-BASED 
SOURCES IN CANADA, 

Department of Fisheries and Oceans, Vancouver 
(British Columbia). West Vancouver Lab. 

M. Waldichuk. 

IN: Canadian Conference on Marine Environmen- 
tal Quality: Proceedings, February 29-March 3, 
1988, Halifax, Nova Scotia. The International Insti- 
tute for Li a and Ocean Policy — 
1236 Henry Halifax, Nova Scotia, Canada. 

1988. p 75-135, 37 fig, 3 tab, 78 ref. 


Descriptors: *Water pollution effects, *Marine en- 
vironment, *Water pollution sources, *Canada, 
*Environmental effects, Coastal waters, 
Wastewater disposal, Urban runoff, Agricultural 
runoff, Shellfish, Public health, Pulp and paper 
industry, Industrial wastewater, ow % Organ- 
ic compounds, Atlantic Ocean, Pacific Ocean, 
Arctic Ocean. 


A major adverse effect on utilization of marine 
living resources on the Atlantic and Pacific coasts 
of Canada stems from sewage and urban and 
cultural runoff. Bacterial contamination of 

beds has a significant impact on the regional 
economies. In the Atlantic Maritimes during a 
closures were in effect for 262 shellfish-growin; 
areas, comprising 140,000 hectares (ha). On i 
Pacific coast, 55,000 ha of shellfish growing area, 
representing 690 km of coastline, were closed in 
1986. On both coasts in summer, some beaches are 
posted by public health authorities as unsafe for 
bathing due to sewage pollution. Pulp and paper 
mill effluents constitute the principal industrial 
contaminant, with 20 mills on the Atlantic, exclud- 
ing Quebec, and 11 on the Pacific coast. 

tion of benthic habitats by deposition of wood 
solids, and depletion of dissolved oxygen in receiv- 
ing waters, by decomposition of dissolved organic 
constituents, may arise from marine disposal of 
such effluents. Mining, agriculture, food and bev- 
erage processing, pesticide application in forestry, 
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lumber manufacture and agriculture, petroleum re- 
fineries, petrochemical industries, steel mills, chlor- 
alkali plants, electroplating works, smelters and 
other chemical 


is potential contamination by oil during 
exploration for an exploitation of petroleum hydro- 
carbons in any environment where temperatures 
are low and elimination of hydrocarbons from an 
oil spill would be very slow. (See also W89-11852) 
(Author’s abstract) 
W89-11857 


STRATEGIES FOR THE CONTROL OF LAND- 
BASED SOURCES OF MARINE POLLUTION 
IN THE UNITED STATES. 

a of Technology Assessment, Washington, 
For primary bibliographic entry see Field 5G. 
W89-11859 


OVERVIEW OF MARINE ENVIRONMENTAL 
QUALITY ISSUES ON THE ATLANTIC COAST 
OF CANADA, 

t of Fisheries and Oceans, Halifax 
(Nova Scotia). Halifax Fisheries Research Lab. 
For primary bibliographic entry see Field 5C. 
W89-11863 


OVERVIEW OF MARINE ENVIRONMENTAL 
QUALITY IN THE CANADIAN ARCTIC, 
Environmental Protection Service, Yellowknife 
(Northwest Territories). 

For primary bibliographic entry see Field 4C. 
W89-11865 


ANALYSIS OF TRACE ORGANICS IN THE 
AQUATIC ENVIRONMENT. 


For primary bibliographic entry see Field 5A. 
W89-11868 


ENVIRONMENTAL ASPECTS AND ANALYSIS 
OF PHENOLS IN THE AQUATIC ENVIRON- 


National Water Research Inst., Burlington (Ontar- 


io). 
For primary bibliographic entry see Field 5A. 
W89-11872 


PHTHALATE ESTERS IN THE AQUATIC EN- 
VIRONMENT. 
National Water Research Inst., Burlington (Ontar- 


io). 
For primary bibliographic entry see Field 5A. 
W89-11875 


HUMIC ACID AND RELATED SUBSTANCES 
IN THE ENVIRONMENT. 

National Water Research Inst., Burlington (Ontar- 
io). Research and Applications Branch. 

For primary bibliographic entry see Field 5A. 
W89-11877 


VOLATILE ORGANIC COMPOUNDS _IN 
GROUNDWATER AND LEACHATE AT WIS- 
CONSIN LANDFILLS. 

Wisconsin Dept. of Natural Resources, Madison. 
Bureau of Solid Waste Management. 

M. A. Friedman. 

Report No. PUBL-WR-192, February 1988. 79p, 9 
fig, 11 tab, 6 ref, 7 append. 


Descriptors: *Water A ns orm sources, *Water pol- 
lution prevention, *Volatile organic pape 
*Groundwater pollution, — ‘Wisconsin, 


isconsin Department of Natural Resources, 
Bureau of Solid Waste Management is evaluating 
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the need for periodic volatile organic compound 
(VOC) samp at landfills. Department staff se- 
lected 26 land * sample based on design, age 
and performance. Nine clay-lined, six zone-of-satu- 
ration, six retarder or combined retarder and natu- 
ral attenuation, four natural attenuation and one 
sludge-lined landfill were sampled. Samples from 
groundwater, leachate and collection lysimeters 
samples were analyzed for VOCs. VOCs were 
detected in groundwater at landfills of various 
ages, designs and locations. Three collection lysim- 
eter samples contained VOCs, and were attributed 
to contamination from glues used in construction 
or sources other than leachate. Concentrations of 
VOCS ‘in leachate were generally greater than in 
groundwater except in some highly contaminated 
wells. Groundwater containing VOCs frequently 
did not contain the same VOC parameters as leach- 
ate samples from the same landfill. VOCs were 
detected more frequently in groundwater samples 
at zone-of-saturation landfills, retarder or com- 
bined retarder and natural attenuation landfills, and 
natural attenuation landfills. Zone-of-saturation 
sites where VOCs were detected had areas that 
were not built to today’s design standards. Most 
industrial waste leachates contained fewer VOC 
parameters and lower VOC concentrations than 
municipal landfills. The author recommends that 
the Bureau of Solid Waste should: (1) require 
periodic VOC monitoring of leachate and collec- 
tion lysimeter samples; (2) require VOC monitor- 
ing at selected groundwater points at frequencies 
chosen on the basis of design, performance, the 
goal of the monitoring program and the need to 
confirm variable data; (3) conduct a study to devel- 
op a VOC monitoring strategy and action plan for 
industrial landfills and small municipal landfills by 
analyzing VOCs in groundwater and leachate; (4) 
develop guidelines for actions to take when low 
concentrations of VOCs are found in groundwater; 
and (5) follow up on statewide VOC surveys and 
VOC monitoring requirements in other states. 
(Lantz-PTT) 
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SHAD RETURN TO THE DELAW. 


ARE, 
For primary bibliographic entry see Field 5G. 
W89-11899 


WHAT WE LEARNED FROM THE RHINE. 

Fawcett Consultants, Inc., Wheaton, MD. 

H. H. Fawcett. 

a Hazardous and Toxic Materials: Safe Handling 
id Disposal. John Wiley and Sons, New York. 

1988. p 421-428, 1 tab, 2 ref. 


Descriptors: *Spills, *Water pollution sources, 
*Water pullution effects, ‘*Industrial wastes, 
*Chemical industry, *Rhine River, Pesticides, 
Fisheries, Organic compounds, Mercury, Fungi- 
cides, Insecticides, Endosulfan, Agricultural 
chemicals, Ecological effects, Fishkill, Fish stock- 
ing, Groundwater pollution. 


On November 1, 1986, at 00.19 hours, the fire 
alarm at the Sandoz facility at Schweizerhalle 
(near Basel on the Rhine) was raised almost simul- 
taneously by a police patrol and Sandoz safety 
personnel. Warehouse 956 was already ablaze and 
the fire had spread so rapidly that the 10 fire 
brigades with 160 men were able to do little. Their 
attempts to extinguish the fire with foam were 
ineffective and water had to be used. The volume 
required proved too great for the capacity of the 
catch basins, or bund; as a result, several hundred 
thousand liters of this water drained into the 
nearby Rhine. Unfortunately, it was by then con- 
taminated by the chemical and agrochemical sub- 
stances that had been stored in the warehouse. 
Warehouse 995, at the time of the fire, contained 
about 1000 metric tons of agrochemical products 
and 300 tons of formulation auxiliaries and other 
chemicals, including: organophosphates/insecti- 
cides; urea derivative metoxuran; nitrocresol deriv- 
ative DNOC; oxazolidin fungicide; organic mercu- 
ry compounds (ethoxyethyl mercury hydroxide 
and phenyl mercury acetate); endosulfan; tetradi- 
fon; captafol; Zineb; Scillirosid; and zinc phos- 
phate. These were of varying degrees of toxicity 
and were responsible for killing large numbers of 
fish in the Rhine. The most lethal substances in- 


volved were mercury compounds. In the Rhine, 
both its fauna and its flora have suffered over a 
length of about 250 km. On the other hand, the 
river’s microbiota appears to have remained suffi- 
ciently intact to maintain its self-cleaning capacity, 
although it could be years before the water regains 
its prefire status. The values for noxious substances 
in the river are currently not elevated and the 
restrictions imposed on use of the water have now 
been lifted. Groundwater contamination was local- 
ized and only slight, and no further damage is 
expected on the basis of what is known about the 

eohydrological conditions. In addition to modi- 
fied fire prevention plans, Sandoz is working with 
the fishing interests on the Upper Rhine to develop 
a restocking hatchery for young fish (Rhine trout), 
and with the Baden-Wurttemberg on its eel-res- 
tocking project. (See also W89-11898) (Lantz- 


PTT) 
W89-11903 


INTRODUCTION TO THE PRINCIPLES OF 
LAND APPLICATION OF SLUDGE. 
Environmental Protection Agency, Washington, 
DC. Office of Solid Waste. 

B. R. Weddle. 

IN: Design Seminar Handout: Sludge Treatment 
and Disposal. Environmental Protection Agency 
Environmental Research Information Center 
Technology Transfer, 1977. p 195-209, 2 fig, 7 tab. 


Descriptors: *Sludge disposal, *Land disposal, 
*Path of pollutants, *Sludge utilization, Cropland, 
Bioaccumulation, Nitrogen, Soil contamination, 
Heavy metals, Toxicity, Waste disposal, Cadmium. 


Like landfilling, ocean dumping or any other dis- 
position option, the landspreading of municipal 
sludge carries certain environmental risks. Sludge- 
borne metals such as zinc, copper, nickel, and lead, 
—_, become toxic to plants before they reach 
levels that can be harmful to man. Cadmium, on 
the other hand, being less toxic to plants can reach 
potentially harmful levels to man within the crops. 
A 1974 study conducted by the US Food and 
Drug Administration indicates that the mean 
intake of cadmium from food and drinking water in 
the U.S. is approximately 72 micrograms/day--a 
tolerable daily intake level is 57 to 71 micrograms/ 
day. The landfilling of sludge like the disposal of 
any waste material, carries with it the potential for 
environmental degradation. Therefore, in order to 
minimize such degradation, it is necessary to exer- 
cise the appropriate management control. Addi- 
tional care should also be taken in the design and 
operation of any site which accepts municipal 
sludge. Specifically such sites should closely 
follow the guidance contained in EPA’s publica- 
tion ‘Sanitary Landfill Design and Operation.’ 
(Lantz- 
W89-11913 


PROCEEDINGS OF THE FOCUS CONFER- 
ENCE ON EASTERN REGIONAL GROUND 
WATER ISSUES. 

For primary bibliographic entry see Field 2F. 
W89-11916 


GROUNDWATER MONITORING IN KARSTIC 
TERRAIN: A CASE STUDY OF A LANDFILL 
IN NORTHERN NEW YORK. 

Stearns and Wheeler, Cazenovia, NY. 

For primary bibliographic entry see Field 2F. 
W89-11920 


SURFACE WATER TRACER INVESTIGATION 
OF LEACHATE DISCHARGE FROM A NEW 
YORK CITY LANDFILL 

New York State Dept. of Environmental Conser- 
vation, New York. 

D. C. Walsh, and S. R. Rives. 

IN: Proceedings of the FOCUS Conference on 
Eastern Regional Ground Water Issues, September 
27-29, 1988, Stamford, Connecticut. National 
Water Well Association, Dublin, Ohio, 1988. p 
101-120, 11 fig, 1 tab, 12 ref. 


*Leachates, *Path of pollutants, 
*Groundwater pollution, *Tracers, 


riptors: 
Landi ills, 


*Data acquisition, Dye releases, Surface water, 
Hazardous wastes, Tides, Jamaica Bay, Water pol- 
lution control, Fluorescence, Water circulation, 
Water sampling, Soil contamination, Network 
design, Synoptic analysis, Water pollution sources. 


A surface water tracer study was performed in 
Jamaica Bay adjacent to a 110 acre Brooklyn, New 
York landfill to determine the local mixing pattern 
and assess the distribution of highly contaminated 
leachate seeping from a 500 ft length of landfill 
shoreline. The outbreak is discharging non-aqueous 
phase liquid and about 12,000 gallons per day (gpd) 
of associated leachate. Hazardous wastes were 
dumped illegally at the landfill during the 1970's 
and an estimated 15 million gallons of non-aqueous 
phase liquid are contained in landfill soils. Rhoda- 
mine WT dye was used as the water tracer. It was 
injected continuously for 5 days from a raft an- 
chored in the area of the outbreak. Measurements 
of dye fluorescence in surface water were taken 
daily along selected transects throughout the bay. 
The configuration of the dye plume was mapped at 
different phases of the tidal cycle, with results 
showing that the surface water flow from the 
outbreak hugs the northern shoreline of Jamaica 
Bay. Due to the relatively rapid bay water dilution 
of landfill pollutant discharge that was predicted 
during the survey, most sampling stations for sur- 
face water and sediment should be positioned 
within 2,000 ft of the discharge location. Stations 
should be placed along the northern shoreline of 
the bay, east and west of the site. — fre- 
quency should be greatest adjacent to the source 
and should decrease with distance from the site. 
The pronounced effect of tidal action on the distri- 
bution of the dye (leachate) plume necessitates 
consideration of the tidal p! and projected 
plume location prior to collection of surface water 
samples. Collection of samples from stations east of 
the landfill should be performed near the end of 
the flood tide. The most effective approach would 
be collection of 2-4 synoptic rounds of surface 
water samples from selected stations east and west 
of the landfill during different phases of the tidal 
cycle. (See also W89-11916) (Lantz-PTT) 
W89-11922 


PREDICTING AND TRACING LOW LEVEL 
VOLATILE CONTAMINANTS: A_ CASE 


Gerber (Robert G.), Inc., Freeport, ME. 

A. L. Tolman. 

IN: Proceedings of the FOCUS Conference on 
Eastern Regional Ground Water Issues, September 
27-29, 1988, Stamford, Connecticut. National 
Water Well Association, Dublin, Ohio, 1988. p 
121-134, 5 fig, 1 tab, 3 ref. 


Descriptors: *Solvents, *Path of pollutants, *Vola- 
tile organic compounds, *Groundwater pollution, 
Water pollution control, Maine, Organic com- 
pounds, Trace levels, Case studies, Prediction, 
Geohydrology, Monitoring, Aquifers, Industrial 
development, Aeration zone, Cleanup, Observation 
wells, Water quality standards, Solvent manage- 
ment, Standby water treatment, Chlorinated hy- 
drocarbons. 

This report summarizes the results of a geohydro- 
logic investigation of a known spill of 1,1,1-trich- 
loroethane at a manufacturing plant site in south- 
ern Maine. The site is over a mapped sand and 
gravel aquifer. The area was selected as an indus- 
trial park site by the local development commis- 
sion in the mid 1970s. At the time of selection, the 
area was recogni as an aquifer, and the avail- 
ability of water for industry was one factor in its 
selection. Up to 55 gallons of 1,1,1-trichloroethane 
could have leaked, although the true amount was 
almost certainly much less. Since no concentra- 
tions of solvent were found in the unsaturated 
zone, there is little likelihood that the spill was 
large. Very low concentrations of 1,1,1-trichlor- 
oethane in near field wells confirm the small scale 
of the problem. There is little potential for ground- 
water cleanup. No spring pulse of 1,1,1-trichlor- 
oethane was detected in the near field wells this 
year (1988). Additional monthly monitoring is of 
limited utility. Given the information collected to 
date, it is recommended that the monitoring be 





discontinued, or at most, include sampling after 
normal recharge seasons (ie., May or June and 
November or D ber ). The Water District well 
samples show very low levels of 1,1,1-trichloroeth- 
ane. These concentrations are < 1% of the EPA 
Maximum Contaminant level (Goal) for public 
water supplies. Given the location of the water 
supply wells, chronic low level VOC contamina- 
tion appears inevitable. Rather than abandon the 
groundwater resource in this area, aggressive sol- 
vent management within the industrial park ap- 
pears appropriate. It would also be prudent to have 
stand-by treatment capacity for this and other simi- 
larly situated wells. (See also W89-11916) (Lantz- 


PTT) 
W89-11923 





ETHYLENE THIOUREA IN MAINE GROUND 
Mai Geological S 
aine lo urvey, Augusta. 

C. D. Neil, ai S. W: Wiliams. 

IN: Proceedings of the FOCUS Conference on 
Eastern Regional Ground Water Issues, September 
27-29, 1988, Stamford, Connecticut. National 
Water Well Association, Dublin, Ohio, 1988. p 
161-167, 2 tab, 12 ref. 


Descriptors: *Path of pollutants, *Fate of pollut- 
ants, *Ethylene thiourea, *Groundwater pollution, 
*Pollutant identification, *Maine, *Pesticides, Fun- 
gicides, Agricultural chemicals, Groundwater 
quality, Wells, Chemical analysis, Urea pesticides. 


Since 1986, the Maine Geological Survey has been 
analyzing groundwater for ethylene thiourea 
(ETU) in conjunction with Maine’s Pesticide in 
Ground Water Study. ETU is a breakdown prod- 
uct of the fungicides maneb and mancozeb, the 
most widely used agricultural chemicals in Maine. 
Previous findings of ETU in groundwater are rare, 
but have been noted in California and in New 
Brunswick. Until 1987, the minimum statistically 
sound level of detection (MLD) for ETU was 60 
parts per billion (ppb), while the maximum expo- 
sure guideline was 4.4 ppb. However, in 1987 new 
sampling and analytical methods developed by the 
US EPA lowered the MLD to | ppb, and a new 
Federal draft health advisory limit of 1 ppb was 
set. A maximum exposure guideline of 3 ppb, based 
on ETU’s carcinogenic properties, was concur- 
rently developed by the Maine Department of 
Human Services. To date, 40 wells located in or 
below potato fields in Aroostook County, Maine 
have been sampled for ETU. Eighteen of these 
wells have had detectable levels of ETU, with a 
maximum value of 23 ppb. Sixteen of the 19 wells 
(84%) which have been sampled and analyzed 
with the new methodology have had detectable 
levels of ETU. The wells in which ETU has been 
found are predominantly domestic wells drilled 
into bedrock. These findings have demonstrated 
the need for further studies on the extent and 
severity of ETU contamination in Maine ground- 
water. (See also W89-11916) (Author’s abstract) 
W89-11925 


POTENTIAL NITRATE CONTAMINATION OF 
SHALLOW GROUND WATER FOLLOWING 
pn (CAL REHABILITATION OF A SEPTIC 


STEM. 
Illinois Univ., Urbana. Dept. of Agronomy. 
T. J. Bicki, and R. Bettler. 
IN: Proceedings of the FOCUS Conference on 
Eastern Regional Ground Water Issues, September 
27-29, 1988, Stamford, Connecticut. National 
Water Well Association, Dublin, Ohio, 1988. p 
169-177, 4 fig, 19 ref. 


Descriptors: *Soil disposal fields, *Water pollution 
treatment, *Path of pollutants, *Nitrates, *“Ground- 
water pollution, Pollutant _ identification, 
Wastewater treatment, Fate of pollutants, Hydro- 
= peroxide, Soil contamination, Infiltration, Soil 
solution. 


Soil solution samplers and shallow groundwater 
monitoring wells were utilized to monitor nitrate 
movement to groundwater following H2O2 appli- 
cation to a clogged soil absorption system. Nitrate- 
nitrogen concentrations in soil water and shallow 
groundwater ranged from 29 to 67 mg/L and 9 to 
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22 mg/L, respectively, prior to H2O2 treatment. 
Mean nitrate-nitrogen concentrations in soil water 
= oO mal 3 a aT aa, ranged from 67 to 
m, to 37 m respectively, one 
week after H202 application. Elevated concentra- 
tions of nitrate-nitrogen above background persist- 
ed for several weeks following H2O2 treatment. 
The H202 treatment was unsuccessful in restorin 
the infiltrative capacity of a well structured soil 
Application of H202 to the soil absorption system 
poses a threat of nitrate contamination of ground- 
water and its usefulness should be fully evaluated 
before rehabilitation is attempted. (See also W89- 
11916) (Author’s abstract) 
W89-11926 


PREDICTING NITROGEN CONCENTRA- 
TIONS IN GROUND WATER-AN ANALYTI- 
CAL MODEL. 
ng? Inc., Sandwich, MA. 

Nelson, S. W. Horsley, T. C. Cambareri, M. 
D. Game and J. R. Pinnette. 
IN: Proceedings of the FOCUS Conference on 
Eastern Regional Ground Water Issues, September 
27-29, 1988, Stamford, Connecticut. National 
Water Well Association, Dublin, Ohio, 1988. p 
179-202, 6 fig, 6 tab, 28 ref. 


Descriptors: *Mathematical models, *Nitrates, 
*Nitrogen, *Groundwater pollution, *Path of pol- 
lutants, Pollutant identification, Chemical analysis, 
Model studies, Groundwater quality, Groundwater 
recharge, Social aspects, ae Water re- 
sources development, Prediction, Re 


Nitrogen contamination of groundwater has result- 
ed in the closure of water wells nationwide. Many 
communities, recognizing the relationship between 
land development and nitrogen contamination of 
groundwater, have developed regulations which 
require prediction of future nitrate-nitrogen con- 
centrations which are likely to result from pro- 
posed developments prior to granting permits. 
Such regulations have included zoning bylaws, 
subdivision rules and regulations, and health regu- 
lations. A numerical solute transport model was 
used to calibrate nitrogen loading and recharge 
values related to residential land uses in unsewered 
areas. Nitrogen concentrations in two public 
supply wells were simulated over the last 25 years 
and loading values were altered until the simulated 
values matched with actual, measured values. The 
results of the modeling efforts allow the following 
conclusions to be made: (1) the sensitive inputs to 
the model were the loading from sewage and lawn 
fertilizers and the volume Sf stormwater recharged 
on site; (2) the loading from on site sewage dispos- 
al is controlled in a large part by occupancy--an 
increase from 2 to 3 people per household in- 
creases total on site nitrogen concentrations by 
17.5%; (3) the loading parameters determined by 
the modeling effort can be used to determine the 
minimum lot size required to site a house with a 
septic system and maintain total expected nitrogen 
concentrations in groundwater recharge below 5 
mg/L; and (4) variations in the recharge rates from 
both vegetated and impervious land areas would 
change the required minimum lot size. Disposing 
of stormwater er off site through storm sewers would 
raise the necessary minimum lot size. The analyti- 
cal model is most useful in p cumulative 
impacts from present and future development over 
a broad area. (Lantz-PTT) 

W89-11927 


NEW METHOD FOR FIELD ANALYSIS OF 
SOILS CONTAMINATED WITH AROMATIC 
HYDROCARBON COMPOUNDS, 
Goldberg-Zoino and Associates, Inc., Vernon, CT. 
For primary bibliographic entry see Field 5A. 
W89-11930 


MULTIOBJECTIVE ANALYSIS OF A COM- 
PLEX AQUIFER SYSTEM CONTAMINATED 
WITH DENSE CHLORINATED HYDROCAR- 
BONS AND HEAVY METALS. 

HMM Associates, Inc., Concord, MA. 
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27-29, = Stamford, Connecticut. National 


Water Wi ell Association, Dublin, Ohio, 1988. p 
275-299, 8 fig, 1 tab, 12 ref. 


: *Water 


A multiobjective analysis was conducted at the site 
of a defunct electronic circuit board man 


in and i i 
migration; (3) evaluate groundwater 
recovery/recharge methods; (4) evaluate i 
treatment units to remove contaminants Te- 
covered groundwater; and (5) select the most cost 
effective r alternative a 
cific mukte to-anaeaehe 
differ- 


restoration is 


id precipitation e 
metals followed by filtration and granular activat- 
ed carbon to remove volatile organics. (See also 
W89-11916) (Author’s abstract) 

W89-11932 
CREATION OF AN ARTIFICIALLY PRO- 
DUCED FRACTURE ZONE TO PREVENT 
ee GROUNDWATER MIGRA- 
Dunn Geoscience Corp., Albany, NY. 

For primary bibliographic entry see Field 5G. 
W89-11933 


HIGHWAY DEICING SALT CONTAMINA- 
TION PROBLEMS AND SOLUTIONS IN MAS- 
SACHUSETTS. 


ee eee ween Lee 
Research and Materials 

S. J. Pollock. . 

IN: Proceedings of the FOCUS Conference on 
Eastern Ground Water Issues, 

27-29, Connecticut. 


Water Well Association, 
353-370, 5 fig, 1 tab, 3 ref. 


Descriptors: *Deicers, *Water pollution control, 
*Highway effects, *Massachusetts, *Groundwater 
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Costs, Economic SS ie Water pollution preven- 
tion, Water supply, 


During the winters of 1974-75 through 1986-87, the 
Massachusetts Dept. of Public Works (MDPW) 
applied an average of 19800 tons of sodium cho 
ride on Massachusetts highways during winter 
snow and ice control operations, at an average rate 
of about 16.5 tons/lane mile/winter. This salt ap- 
plication caused sodium levels in groundwater and 
water supplies near highways, in some locations, to 
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increase significantly above the natural back- 
ground level in this area of about 10 mg/L. During 
the period January 1982 through May 1988, the 
Massachusetts Dept. of Public Works received 139 
complaints of salt contamination of private wells. 
These complaints were resolved by: (1) well re- 
placement; (2) connection to public water supply; 
(3) water treatment; (4) highway drainage change; 
(5) use of salt substitute; and (6) complaint denied. 
During this period, the MDPW was provided with 
$2,500,000 by the state legislature, for investigation 
and remediation of salt contamination of water 
samples. In 1986, there were 73 public water sup- 
plies in Massachusetts with sodium levels above 20 
mg/L. The increase, above background, of sodium 
in some of these water supplies was, at least partial- 
ly, from the use of Sv <n deicing salt. Com- 
plaints of salt contamination of public water sup- 
lies are resolved by: (1) reduced salting on state 
died in the vicinity of the public water 
supply; (2) special attention given to salt handling 
and storage practices at maintenance facilities; (3) 
installation and operation of scavenger wells; (4) 
construction of special highway drainage systems 
to collect the highway runoff and carry it away 
from sensitive areas; and (5) complaint denied. (See 
also W89-11916) (Author’s abstract) 
W89-11937 


TRANSPORT OF A NON-AQUEOUS PHASE 
LIQUID WITHIN A COMBINED PERCHED 
AND WATER TABLE AQUIFER SYSTEM. 
Environmental Resources Management, 
Exton, PA. 

T. F. Maguire. 

IN: Proceedings of the FOCUS Conference on 
Eastern Regional Ground Water Issues, September 
27-29, 1988, Stamford, Connecticut. National 
Water Well Association, Dublin, Ohio, 1988. p 
539-558, 11 fig, 1 tab. 
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aquifers, *Solute transport, *Groundwater pollu- 
tion, *Groundwater movement, *Path of pollut- 
ants, Aquifers, Geohydrology, Groundwater 
budget, Cleanup operations, Oil spills, Permeabil- 
ity, Vertical flow, New Jersey. 


Inc., 


A case study addresses the anomalous nature of 
free phase fuel oil migration within a glacial till 
sequence in northwestern New Jersey. The site- 
specific geohydrologic setting is characterized by a 
combined perched groundwater and water table 
aquifer system. The presence of a superpositioned 
saturated horizon has acted to significantly alter 
contaminant migration pathways as well as trans- 
port velocities. As a result of an underground 
storage tank failure, a significant volume of fuel oil 
was released to the subsurface. The presence of a 
low permeability horizon, partially encapsulating 
the tank pit, functioned to retain the majority of 
the non-aqueous phase liquid within the more per- 
meable tank pit fill. Elevation fluctuations, due to 
precipitation events, within the perched ground- 
water system provided a mechanism for horizontal 
contaminant transport. As a result, lateral rather 
than vertical product migration predominated ad- 
jacent to the loss point. The configuration of the 
low permeability ‘perching’ strata in conjunction 
with the hydraulic gradient of the perched ground- 
water system functioned to distribute product in 
both up and downgradient directions relative to 
the underlying water table aquifer. Upon encoun- 
tering monitoring well locations, the product was 
preferentially transported down the well bore/an- 
nulus, in response to a permeability gradient, subse- 
quently accumulating on the water table. The pres- 
ence of increased permeability conduits (monitor- 
ing wells), facilitated rapid vertical product trans- 
port through the perching horizon to the underly- 
ing water table aquifer. In addition, substantial 
artificial product accumulations, as great as 20 ft in 
thickness, were observed in the monitoring wells. 
Due to the isolated nature of free product accumu- 
lation on the water table as well as the presence of 
perched nonaqueous liquid, a portable rather than 
a centralized remedial system was deployed. The 
portable system accelerates site remedial activities 
while minimizing the adsorption and dispersion of 
contaminants within the subsurface, a common 
problem associated with a centralized recovery 
system. (Author’s abstract) 
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GEOCHEMISTRY OF RADON-RICH WATERS 
FROM TWO-MICA GRANITES. 

New Hampshire Univ., Durham. 

For primary bibliographic entry see Field 2K. 
W89-11949 


HYDROGEOLOGIC AND SOIL GAS EVALUA- 
TION OF GROUNDWATER CONTAMINA- 
TION AT A MUNICIPAL LANDFILL IN NEW 
YORK STATE. 

Dunn Geoscience on. Albany, NY. 

T. V. Danahy, W. O. Howard, and D. J. 
Wolterding. 

IN: Proceedings of the FOCUS Conference on 
Eastern Regional Ground Water Issues, September 
27-29, 1988, Stamford, Connecticut. National 
Water Well Association, Dublin, Ohio, 1988. p 
613-633, 9 fig, 3 tab, 30 ref. 
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Aquifers, Glacial sediments, Bedrock, Pollutant 
identification, Organic compounds, Hydrocarbons, 
Iron, Manganese, Phenols, Benzene, Dichloroeth- 
ane, Polychlorinated biphenyls, Volatile organic 
compounds, Soil contamination. 


A geohydrologic study of municipal sanitary land- 
fill located in east-central New York was per- 
formed under contract with the New York State 
Dept. of Environmental Conservation (NYSDEC). 
Project activities included a volatile organic soil 
gas survey using the Petrex Static Collection 
Technique, installation of six monitoring wells, sur- 
face and downhole geophysics, surface and 
groundwater sampling and geohydrologic interpre- 
tation. The soil gas survey identified downgradient 
areas of soil and/or groundwater contamination 
which were further investigated by the installation 
of monitoring wells. At the site the unconfined 
water table aquifer consists of fluvial, glaciodeltaic, 
and glaciolacustrine sediments. Groundwater flow 
is generally to the south in a semi-radial pattern at 
approximately 2 to 5 ft/day. The base of this 
primary water supply aquifer is defined by a leaky 
glacial till aquitard which occurs above the silt- 
stone-shale bedrock aquifer. Reasonably good cor- 
relation exists between volatile organic soil gas 
mapping and groundwater contamination. Head- 
space analysis of pre-existing monitoring wells sub- 
stantiated the migration and volatilization of or- 
ganic compounds. Groundwater quality results in- 
clude elevated levels of chlorinated hydrocarbon, 
aromatic hydrocarbon, metal and indicator param- 
eters with respect to background conditions. Iron, 
manganese, phenol, benzene, 1,2-dichloroethane 
and two PCB compounds exceeded New York 
State groundwater standards or guidance values. 
Gas chromatography. mass spectrometry (MC/ 
MS) and carbon-14 analyses indicate a significant 
amount of methane gas has been generated by 
landfilling activities. The soil gas survey proved to 
be a cost-effective diagnostic technique for prelimi- 
nary evaluation of landfill generated volatile or- 
ganic compounds. (See also W89-11916) (Author’s 
abstract) 
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phorus, Nitrogen, Fate of pollutants, Soil water. 


An important question confronting those con- 
cerned with preserving the integrity of rural envi- 


ronments is the degree to which pollutants origi- 
nating with septic tank systems may harm such 
environments. These are indications that such sys- 
tems may be a significant source of the plant 
nutrients--nitrogen and phosphorus--entering sur- 
face waters. In isolated rural settings, where other 
large sources of these nutrients are not present, 
such effluents may very well contribute materially 
to the enrichment of surface waters. The fate of 
these nutrients after they leave the septic tank 
becomes, therefore, quite significant. There are 
several pathways by which effluents from soil sys- 
tems might enter surface waters, including: (1) 
piping, through fractured rock or through eroded 
rock channels; (2) overland flow, resulting from 
clogging of the absorption field and the subsequent 
surfacing of the effluent; and (3) flow through 
porous media. Most of the nitrogen in septic tank 
effluent ultimately is converted to the nitrate form, 
which moves through soil water system with ease. 
Therefore, it is likely that most of the nitrogen 
introduced to soil systems by septic tanks will 
eventually enter ground or surface waters. Al- 
though most soils can retain large amounts of 
phosphorus, the system, like most such systems, 
can be overloaded either by applying too much 
phosphorus or by applying it too rapidly. Al- 
though soils clearly can ‘fix’ or immobilize, large 
amounts of phosphorus, there are several reasons 
to suspect that phosphorus also can be transported 
through soil systems. Much additional information 
on this subject is needed if ground and surface 
waters are to be protected against phosphorus pol- 
lution by septic tank effluents. Since nitrogen and 
phosphorus can be transported to some significant 
degree from one point to another within this 
system, thought should be given to development of 
a model which describes the rate and extent of this 
transport. Given certain information about effluent 
input and knowledge of these parameters, this 
model could be used to predict the concentration 
of some pollutant, in the aqueous phase, at some 
point in the system, as a function of time. {See also 
'W89-11953) (Lantz-PTT) 
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National Water Well Association, Worthington, 
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ref. 
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The major causes of groundwater pollution are: 
well injection; solid waste disposal; septic tank 
inadequacies; aquifer transfer; and chemical popu- 
lation. Deep well injection poses the greatest threat 
to our water supplies. The greatest danger comes 
when the well bore or the formation is plugged 
because of the: injection of fluid containing sus- 
pended solids; accumulation of corrosion products; 
precipitation of the injected fluid with the connate 
water of the formation; bacteriological plugging; 
swelling of mineral constituents. Solid waste dis- 
posal results in pollution originating from the lea- 
chates of from open dumps, solid waste compost- 
ing sites, industrial refuse, and treatment plant 
sludge. But perhaps the worst of all are the antisep- 
tically named but not so well operated ‘sanitary 
landfills’. Septic tanks and other domestic waste 
disposal systems such as aerobic tanks can operate 
so as to pose no danger to the groundwater. To 
achieve such a compatible situation, soil conditions 
must be adequate, leach beds must be constructed 
with care, the water table must be a safe depth 
below the tank and leach bed, and water wells 
should be located beyond the area of influence of 
leachate movement. Aquifer pollution from intera- 
quifer transfer through inadequate or abandoned 
wells is a problem for the groundwater geologist. 
To develop water from the highest quality aquifer 





while sealing off those inadequate or poor quality, 
water well casings should be grouted into the 
ground and, under ideal conditions, screened only 
at the depth of the best aquifer. Additionally, states 
should enforce proper procedures for abandoning 
useless wells to that a rusted-out casing or open 
hole will not become a continuous avenue for 
aquifer transfer or surface water entry. Chemical 
— sources include petroleum contamination 
leaking service station tanks and above- 
ground spills of gas and oil, icultural feedlot 
pollution, salt thrown on icy winter roads which 
nearly all ends up in aquifers, and industrial wastes 
of wide varieties. Industrial and chemical wastes of 
the varieties cited may be a greater long term 
hazard than human waste. Micro-organisms from 
human waste can be effectively removed by filtra- 
tion through only a short travel distance in granu- 
lar earth material. Most chemical compounds, 
however, are hyn without alteration or absorp- 
tion through th undwater system and into both 
ground and po lace reservoirs. (See also W89- 
11053) — 
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Increased population growth in Delaware is result- 
ing in a greater demand for potable water supplies. 
At present a large percentage of the public water 
supply is obtained from deep artesian aquifers. The 
water table aquifer is vulnerable to contamination 
by objectionable, possibly toxic fluids and water 
soluble solids sg on or within the soil. The 
permeability of the sands that compose the water 
table aquifer is such that contaminants can easily 
move toward public and private wells. If septic 
tank systems are used indiscriminantly around the 
edge of large cities in Delaware, the groundwater 
within the Pleistocene Columbia Formation, the 
water table aquifer, will be so contaminated by 
nitrates that it will not be suitable for use by the 
large communities as their water needs increase 
and wellfields move outward. In Dover, Delaware, 
where water levels in the Cheswold and Piney 
Point artesian aquifers are declining as a result of 
heavy pumpage in the Dover, Dover Air Force 
Base, and Cambridge, Maryland areas, the commu- 
nity will eventually have to resort to well fields in 
the Columbia Formation. Such a city as Dover 
will be surrounded by a ring of nitrate-contaminat- 
ed water that it cannot use. It will then be neces- 
sary for the city to extend costly water lines out to 
uncontaminated areas. Water analyses on file at the 
Delaware Geological Survey revealed that 25% of 
the shallow wells (less than 50 ft deep) in the state 
yield water with nitrate levels above 20 ppm (parts 
per million). Although the U.S. Public Health 
Service upper limit for nitrate in drinking water is 
45 ppm, the Delaware Geological Survey consid- 
ers the 20 ppm level to be an indication of the 
beginning of nitrate contamination of the water 
table aquifer. These data support the long-held and 
little-applied belief that the use of septic tanks in 
high density suburban developments has detrimen- 
tal effects on groundwater. (See also W89-11953) 
(Lantz- 
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Viruses can be recovered from any water that has 
been subjected to viral contamination. Little infor- 
mation is available on virus removal in septic 
tanks, however laboratory studies have shown 
minor removal of poliovirus type 1 after 3 hrs of 
sedimentation of domestic wastewater. Plant scale 
data show an inconsistent and undependable re- 
moval of viruses. In some cases, viruses increased 
in numbers after sedimentation, probably because 
of the breaking up of fecal material and liberation 
of the viruses to the bulk solution. Virus removal 
or inactivation in the soil after discharge from a 
septic tank may be affected by any or a combina- 
tion of the following mechanisms: adsorption, bac- 
terial enzymatic attack, and/or natural dieoff. 
Virus adsorption in the soil occurs in part because 
“nap guutila: Sale: sah sous sane Sooo 
virus protein coat and groups 

surface. Field experience with relatively oan 
cation rates and low influent virus numbers dey on 
with viruses present after 5 ft of filtration, does not 
encourage confidence in the ability of the soil 
environment to reduce virus numbers to zero 
under marginal conditions. This is especially signif- 
icant since these groundwaters are used for drink- 
ing water supplies without disinfection. Long fil- 
tration distances will affect virus removals. In a 
full-scale test by the swab-detection technique, no 
viruses could be found after filtration of a com- 
pletely treated effluent through 200 ft of an 8 to 12 
foot layer of sand and gravel. The test used 
160,000 gallons of effluent containing 500 tissue 
culture infected dose units/ml of poliovirus type 3. 
= re _ 1953) (Lantz-PTT) 


THIRTY-FIVE YEARS OF USE OF A NATU- 
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Interest in potential pollution sources other than 
municipal and industrial sources has increased as 
the nation has expanded its water pollution con- 
cerns and recognized that water, air, and land 
resources are not isolated components. Certain po- 
tential pollution sources such as precipitation, 
drainage from urban areas, runoff from forested 
and pasture lands, return irrigation flows, decaying 
vegetation, and wastes from wild animals generally 
have been assumed to be small TT to = 
sources such as municipal and industrial 

discharges. Based upon the reported range da char- 
acteristics in nonpoint sources and upon available 
technology for their control, the nonpoint sources 
were identified as follows: (1) uncontrollable or 
not needing control--precipitation, 

forest land runoff, range land runoff; (2) possibly 
needing control--crop land runoff, runoff from 
land receiving manure, crop land tile drainage, 


Sources Of Pollution—Group 5B 


irrigation return flows; and (3) requiring control-- 
urban | and runoff, manure seepage, feedlot runoff. 
Many nonpoint sources will be difficult to control 
if control is defined as the ability to establish and 
enforce effluent standards for a given runoff event. 
However, if the control is approached by utilizing 
appropriate management practices, many of the 
sources are controllable. Proper land and 
t i such as erosion cont 


fertilizer application to 


minimize runoff of potential pollutants from 
pt ame lands. (See also W89-11953) (Lantz- 


PTT) 
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WATER UALITY IMPROVEMENT 
THROUGH CONTROL OF ROAD SURFACE 
RUNOFF. 

Woodward-Clyde Consultants, San Francisco, 
CA. Eavicon Div. 
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WATER POLLUTION AND ASSOCIATED EF- 
FECTS FROM STREET SALTING. 

Environmental Protection Agency, Edison, NJ. 
Storm and Combined Sewer Technology Branch. 
uleacaieiaaee ins 


IN: Water Pollution Control in Low meas 
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Salt contamination in runoff is generated by storm 
events. This report presents a state-of-the-art 

review of highway and associat- 
ed environmental effects and offers a of 


methods, equipment, 
and fe removal) chlorides found i anal and 


during the winter; (3) salt runoff 


sewage 
Sem aeeats and highways; (4) deicing compounds 
streams, water 





soils, vegetation, and 

important conclusions drawn from this study 
are: (1) deicing salts are found in high concentra- 
tions in highway runoff. These salts have caused 
certain injury and damage across a wide environ- 
mental and their potential dangers are 
severe; 2) practically all highway authorities in 
the US believe that ‘bare t’ conditions are 

, and this ‘Often results in exces 

sive salt ; (3) salt storage sites are 
sistent and it sources of ground and 
water contamination and of vegetation damage; (4) 
the special additive in road deicers have latent 
toxic properties and are therefore ly dan- 
gerous; (5) deicing salts have raised the chloride 
content of water i 


y damage. 
Rust-inhibiting additives are not effective; and (7) 
road deicers can disturb soils, trees, and other 


in the area, and has already begun a large project 
which will produce two manuals-one a deicer 
ps nnn and the other a manual of design 

and recommended practices for storage facilities 
and methods of handlin 


ig deicing materials 
throughout storage. (See also W89-11953) (Lantz- 
W89-11976 
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LIVESTOCK GRAZING--A NONPOINT 
SOURCE OF WATER POLLUTION IN RURAL 
AREAS. 


Utah State Univ., Logan. Dept. of Range Science 
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*Nonpoint pollution 


i c sources, 
Logan River, 


It has been estimated that grazed areas (pasture, 
grassland, and —_ constitute over one third of 
the land area of conterminous 48 states, and 
forested areas, which are grazed in many instances, 
constitute an additional one third of this land area. 
In order to ascertain the relative contribution of 
wildland grazing to rural water quality, selected 
water quality parameters were investigated on 
three small watersheds within the Logan River 
drainage of northern Utah during 1971 and 1972. 
Cattle and sheep grazing on small mountain water- 
sheds with live streams significantly increases the 
total coliform, fecal coliform, and fecal streptococ- 
cus counts in the streams immediately below 

areas. These indicator organisms were 
present at all downstream sampling stations 
(nonspring areas) regardless of the presence or 
absence of grazing livestock, but they were much 
more numerous in the streams draining grazed 
areas. If the number of bacteriological indicator 
Organisms present in water is an accurate indica- 
tion of actual pathogen presence, then cattle and 
sheep grazing a watershed through which streams 
flow can increase the potential health hazards of 
that stream to downstream users. However, the 
elevated counts measured in this study, which 
were attributable to grazing, did not persist after 
mixing with Logan River. Total coliform counts 
were generally < 100/100 mi in Logan River 
below the study watersheds, and fecal coliforms 
ranged from 5 to 50/100 mg. Also, livestock graz- 
ing had no apparent effects on the chemical and 
physical values measured in this study. Several of 
the parameters were slightly elevated during the 
grazing period, but in most instances they were not 
significantly different from the values before and 
- grazing. (See also W89-11953) (Lantz-PTT) 
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In many industrial and urban areas of the north- 
eastern United States, volatile organic chemicals 
(VOCs) have been discharged into the ground, 
contaminating both soil and bedrock aquifers. Res- 
toration of these aquifers can be a long and diffi- 
cult task, depending on the physical setting and 
chemical distribution in the natural system. At one 
site in the northeast, a geohydrologic investigation 
was conducted to identify the principal migration 
and pathway(s) in the bedrock aquifer. A ground- 
water pumping test and pilot treatability test were 
completed for the design of a groundwater extrac- 
tion and treatment system. The geohydrologic and 
chemical data were used to calibrate a two-dimen- 
sional finite difference flow and chemical transport 
model. The bedrock aquifer was modeled assuming 
porous media flow conditions (an ‘equivalent 
porous medium’). The model was used to evaluate 
various pumping and injection schemes. Based on 
the — evaluation, a pumping system con- 
sisting of three wells strategically placed along a 
bedrock fracture zone was found to be the most 
effective remedial alternative for VOC contamina- 
tion. This alternative was designed and implement- 
ed about 1.5 years ago. Data collected to date 
show that the total yield of the wells ranges from 
10 to 15 gal/min and the capture zone extends 
beyond the VOC plume boundary. The capture 
zone and pumping rate appear to fluctuate season- 
ally with recharge, showing the need to closely 
monitor and regulate total pumping to maintain 
adequate control over plume migration and the 
recovery process. (See also W89-12002) (Lantz- 


PTT) 
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Successful groundwater protection programs or 
contamination remediation efforts depend primari- 
ly on complete understanding of groundwater flow 
and the associated movement of contaminant 
plumes. Once significant amounts of pollutants 
enter the groundwater system, recovery of the raw 
pollutant and treatment of contaminated ground- 
water are extremely costly operations. Complete 
cleanup of groundwater is usually impossible with 
available technology. Protection of vital, potable 
groundwater supp) jes must therefore be based on 
prevention by regulation of the potential sources of 
a These regulations can take the form of 

id use controls, underground storage tank or 
pipeline construction standards, or groundwater 
monitoring requirements. However, all such regu- 
lations must be based on realistic evaluation of 
potential groundwater contamination impacts and/ 


or risk assessments. Pollutant transport modeling 
provides the necessary technical basis for the eval- 
uation of potential impacts from groundwater con- 
tamination. These techniques can also be used to 
understand and evaluate existing contamination 
problems and pollutant plume movement. Once 
understood, transport modeling helps to evaluate 
plume remediation alternatives. (See also W89- 
12002) (Lantz-PTT) 
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A method for delineating fluid conducting macro- 
features in compacted soil liners for surface im- 
poundments through the use of a dye/chemical 
tracer and the results of an application of the 
method to a field problem are presented. Dye/ 
chemical tracers effectively defined zones of high 
hydraulic conductivity resulting from wt ay con- 
struction practices utilized at the facility. Poor 
compaction techniques are cited in an explanation 
of the existence of dye-stained interlift areas of a 
compacted soil cover. Additionally, dye-stained 
roots, rocks, desiccation cracks and clod remnants 
are blamed for the rapid drainage of two of the 
four infiltration a) ti. Because of its simplicity, 
the method is well-suited to the identification of 
zones of high hydraulic conductivity that may give 
rise to a compromise of the integrity of a liner 
system. To minimize seepage and/or transport of 
hazardous constituents from a containment struc- 
ture, it is recommended that exceptionally good 
construction quality assurance be exercised when 
constructing compacted soil liners. (See also W89- 
12002) (Author’s abstract) 
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A statistical model was developed to describe 
groundwater contamination as a function of dis- 
tance from the source area at a CERCLA site. 
Analytical data from over 200 monitoring and 
eset wells were analyzed for carcinogenic 
nuclear aromatic hydrocarbons (PNA). 
wells were classified first into shallow, intermedi- 
ate and deep mgs, be depth to groundwater 
intake. The shallow wells then were grouped based 
on location, water quality characteristics, concen- 
tration values were transformed (national loga- 
rithm) to approximate normal distributions. A prin- 
pe component analysis was applied to the natu- 
logarithm--transformed concentration data. A 
principal component value (F) associated with the 
median and the 90th percentile value for each 
group of wells was calculated and used as an 
independent variable that provides a representation 
of carcinogenic PNA contamination level for this 
group of wells. If one can predict the rate of 
contaminant migration, this model can be used to 
estimate contamination levels at any given location 
with time. Levels of contamination also can be 
evaluated for different treatment scenarios. (See 
also W89-12002) (Author’s abstract) 
W89-12059 


USE OF AN INSTRUMENTED CONE PENE- 
TROMETER IN MONITORING LAND DIS- 
POSAL SITES. 
Army ee Waterways Experiment Station, 
Vicksburg, M: 
S. S. Conner, R. G. Malone, R. S. Olsen, and G. B. 
hrman. 


Nis 

IN: HWHM 88: Hazardous Wastes and Hazardous 
Materials. Proceedings of the 5th National Confer- 
ence held April 19-21, 1988, Las Vegas, Nevada. 
1988. p 424-427, 5 fig, 2 tab, 3 ref. 


Descriptors: *Soil characteristics, *Measuring in- 
struments, *Soil contamination, Soil pi 

Resistivity, ( 
physical properties, 


The areal extent and depth of soil contamination at 
land disposal sites have typically been determined 
by collecting soil samples and conducting analyses 
for suspected contaminants. A soil probe, similar in 
basic design to equipment used for foundation in- 
vestigations, has been modified to permit the in situ 
characterization of soils on the basis of grain size 
and the location of soil contamination by measur- 
ing soil resistivity. In field trials the modified soil 
probe has been effective in tracing soil types and 
determining the extent of soil contamination near a 
closed wastewater evaporation pond. The compar- 
ison of data indicates: soil strength measurements 
made with the probe can be used to infer major 
changes in soil type in the subsurface; soil resistivi- 
ty measurements made in situ show trends that 
teflect the laboratory-based soil resistivity meas- 
urements; soil pH measurements generally increase 
with decreasing soil resistivity indicating alkaline 
soil contamination is being tracked; and the instru- 
mented soil probe provides a rapid method for 
locating soil zones of anomalous resistivity and of 
locating major changes in soil type rapidly with 
the minimum problems of instrument decontamina- 
tion. No samples are needed and therefore sample 
disposal and site cleanup are not needed. (See also 
W89-12002) (Lantz-PTT) 

W89-12060 


roperties, 
a ion concentration, Soil 


astewater disposal. 


APPLICATIONS OF FIELD HEADSPACE 
ANALYSIS AND SOIL GAS ANALYSIS USING 
AN ORGANIC VAPOR METER TO ASSIST IN 
IDENTIFYING LABORATORY SAMPLE LO- 
CATIONS. 

Storch Engineers, Florham Park, NJ. 

D. A. Jermakian, and C. J. Majka. 

IN: HWHM 88: Hazardous Wastes and Hazardous 
Materials. Proceedings of the Sth National Confer- 
ence held April 19-21, 1988, Las Vegas, Nevada. 
1988. p 434-437, 2 fig. 


Descriptors: *Path of pollutants, *Field tests, *Soil 
gases, *Measuring instruments, Organic vapor 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


meter, Soil properties, Temperature, Organic soils, 
Hydrogen ion concentration, Underground stor- 
age, Groundwater pollution. 


Collection of environmental samples for laboratory 
analysis during investigations of potentially con- 
taminated sites is expensive. There is a need for a 
method of site screening which provides results 
that can be used in assessing the area tested, is 
cheaper than collecting and analyzing in a labora- 
tory a large number of samples for a variety of 
parameters, and is more reliable than simple 
screening with an Organic Vapor Meter. Two 
methods, Field Headspace ysis (FHA) and 
Soil Gas Analysis (SGA) have a used success- 

fully for accurate site screening. Applications in- 
clude initial site screening activities, location po 
delineation of contaminant plumes, testing soil 


a anil on 


r meter. High organic content in the soil 

or acid soil can give false positives or 
false negatives. Many compounds that may be of 
concern are not detected with an organic vapor 
=o also W89-12002) (Lantz-PT Y 


MODELING OF CONTAMINANT TRANS- 


terials. Proceedings 
ence held April 19-21, 1988, Las Vegas, Nevada. 
1988. p 473-477, 6 tab, 28 ref. 


Descriptors: *Path of pollutants, *Model studies, 
*Drilling fluids, *Groundwater pollution, Simula- 
tion analysis, Leaching, Hydraulic conductivity, 
Benzene, Arsenic, Strontium, Nickel, Solute trans- 
port. 


A by-product of oil drilling activities is drilling 
mud which contains quantities of metals and or- 
ganic contaminants. This mud typically is pumped 
into and stored in a reserve pit adjacent to the 
drilling site. A study involved Eneraiatetle model. 
ing to evaluate the groundwater pres henge of 
10 representative reserve pits in eigh' Data 
from column studies which simulated contaminants 
leaching through representative reserve pits were 
used to develop regression equations for contami- 
nant mass fluxes of the leachate correlated agai 
contaminant concentrations in the pit solid and 
hydraulic conductivity of the pit solid (or the clay 
filter cake, if present). Five compounds, includi 
benzene, chloride, arsenic, strontium and nic! 
were modeled. Contaminant mass flux rates for 
three sites were calculated directly from the col- 
umns designed to represent these three sites. For 
another seven sites, contaminant mass flux rates 
were obtained via the regression equations. Con- 
taminant mass flux rates were used as source terms 
to predict contaminant concentrations down 
dient of the 10 representative reserve pit —_ 
results of the modeling show no evidence of poten- 
tial for contamination of groundwater from the 10 
reserve pits studied. Predicted concentrations at 
receptor locations were found to not exceed the 
health-based water quality standards chosen for 
this evaluation. Therefore, the results indicate that 
these 10 reserve pits are not likely to contaminate 
groundwater resources. (See also W89-12002) 
(Lantz-PTT) 

W89-12067 


RECOVERY OF DNAPL--THEORY AND 
PRACTICE, 

Union Carbide Corp., South Charleston, WV. 

For primary bibliographic entry see Field 5G. 
W89-12070 


EVALUATION OF THE STANDARD ELUTRI- 
ATE TEST AS AN ESTIMATOR OF CONTAMI- 


Sources Of Pollution—Group 5B 


a RELEASE AT THE POINT OF DREDG- 
Mi ge Polytechnic Inst. and State Univ., Blacks- 


rors primary bibliographic entry see Field 5A. 
W89-12075 


INSTALLATION RESTORATION PROGRAM 
PHASE II: CONFIRMATION/QUANTIFICA- 
TION, STAGE I. 

Ecology and Environment, Inc., Lancaster, NY. 
Buffalo Center. 


Available from the National Technical Information 
Service, Springfield, VA ean as Ad-A197 892. 
Price codes: A06 in A01 in microfiche. 
Final Report, April 1988. “180p, 27 fig, 39 tab, 14 
append. USAF Contract F33615-83-D-4003. 


Descriptors: *Cleanup Pp aeeeere, *Water po 
tion sources, *Path ae pollutants, Pollutant identifi 


investigation was conducted from June 24, 
1986 to October 31, 1986, at nine areas at Reese 


included records searches, geophysical studies, and 
sampling of surface and subsurface soils, ground- 
water and surface water. Samples were analyzed 
for various parameters including volatile organics, 
< and grease, petroleum 

phenols, polychlo- 


hydrocarbons, primary metals, 

rinated biphenyls, and polynuclear aromatic hy- 
drocarbons. Results of soil analysis from the areas 
checked reveal the main soil contaminants to be 
oil, grease, and metals. Analysis of soil samples 
indicated a wide range of oil and grease levels with 
the maximum concentration ae 4,500 mg/kg. 
Lead, chromium, zinc, 


sediment analysis from the areas checked reveal 
the main sediment contaminants to be oil, grease, 
lead, and chromium. The maximum concentrations 
of oil and grease were found in sediments from the 
Industrial Waste Lake. The maximum oil and 
grease concentration was 12,000 mg/kg. The sedi- 
ments from the Industrial Waste Lake also con- 
tained quantifiable concentrations of volatile or- 
ganic compounds and phthalates. Lead and chro- 
mium were found in sediment samples from the 
Sewage Lake and the Drainage Impoundment. 
Follow-up studies have been recommended at most 
See 
tion. (Lantz-PTT) 
W89-12093 


ESTIMATE OF THE OCCURRENCE AND DIS- 
TRIBUTION OF TOXICANTS IN STREAMBED 
SEDIMENTS OF THE SUSQUEHANNA RIVER 
SYSTEM. 

acces River Basin Commission, Harrisburg, 


ee ee eae 

Susquehanna River Basin Commission Publication 
ty 123, aeunty 1989. 21p, 1% 6m, 9 ref, 
append. 


Descriptors: *Priority pollutants, *Metals, *Bioas- 
say, *Path of pollutants, *Sediment contamination, 

*Streambeds, *Susquehanna River, Organic com- 
pounds, Heavy metals, Lead, Arsenic, Mercury, 
Distribution patterns, River basins, Pesticides, Pol- 
yculorinated biphenyls. 


Streambed sediment from 12 of 24 riverine sam- 
pling sites in the Susquehanna River basin showed 
some of contamination, either by detection 
of organic priority pollutants, high concentrations 
of metals or the presence of some toxicant as 
indicated by the Microtox bioassay. There was 
little penn ~ Ran between the chemical detection of 
riority pollutants and the toxic response by the 
=A. bacteria to sediment extracts. There ap- 
peared to be a major decrease in the content of 
organochlorine insecticides and polychlorinated bi- 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


phenyls in the bed sediments from 1974 to 1988. 
The concentration of extractable metals in the 1988 
bed sediment samples were normally higher than 
the concentrations found in the 1974 samples. This 
is most likely due to the fact that the 1988 samples 
averaged more than twice the silt and clay content 
found in the 1974 samples. The one notable excep- 
tion--one which was anticipated because of the 
reduction in use of leaded gasoline--was a reduc- 
tion in lead (Pb) content. The mean concentration 
in 1974 was 123 mg/kg and decreased to a mean 
concentration of 76 mg/kg in 1988. The mean 
concentration for arsenic and mercury were ap- 
proximately the same, however, maximum concen- 
von of both were higher in 1988. (Lantz-PTT) 


WATER QUALITY INTERSTATE 
STREAMS 


IN THE SUSQUEHANNA RIVER 
BASIN MONITORING REPORT 2: WATER 
YEAR 1988 
1988). 
Susquehanna River Basin Commission, Harrisburg, 
PA. 


(OCTOBER 1987-SEPTEMBER 


C. P. McMorran, and S. W. Bollinger. 
Susquehanna River Basin Commission Publication 
No. 122, May 1989. 113p, 7 fig, 39 tab, 2 ref, 2 
append. 


Descriptors: *Interstate rivers, *Water quality con- 
trol, *Monitoring, *Susquehanna River, Water 
sampling, Water quality management, Iron, Man- 
ganese, Coliforms, Bacteria, Chemung River, 
Conowingo Creek, Octoraro Creek, Deer Creek, 
Scott Creek, Municipal wastewater. 


A twelve station water quality monitoring network 
was conducted on interstate streams in the Susque- 
hanna River Basin in November 1987, and Febru- 
ary, May and August 1988. This was a continu- 
ation of a program begun in 1986. Twenty-four 
stations on other interstate streams were sampled 
in July and August 1988. Stream quality was also 
assessed by sampling benthic macroinvertebrates at 
each station in July and August 1988. This pro- 
gram contributes to a database that is used: (1) to 
assess compliance with water quality standards; (2) 
to assess impacts on water quality; (3) to character- 
ize ambient and seasonal stream quality; and (4) for 
future trend assessment. Most interstate streams 
have good water quality. Only 46 out of 2,804 
observations exceeded water quality standards. 
Iron and manganese most commonly exceeded 
standards. Fecal coliform counts were high in the 
Susquehanna River, Chemung River, Conowingo 
Creek, Octoraro Creek and Deer Creek. Scott 
Creek is severely degraded by domestic sewage 
and the pollutants from unknown sources in Delta, 
Pennsylvania and/or Cardiff, Maryland. (Author’s 
abstract) 

W89-12102 


PRELIMINARY ANALYSIS OF NUTRIENT 
MONITORING DATA FOR THE SUSQUEHAN- 
NA RIVER AND SELECTED TRIBUTARIES: 
JANUARY 1, 1985-DECEMBER 31, 1987. 

a "River Basin Commission, Harrisburg, 


e 


For primary bibliographic entry see Field 2E. 
W89-12104 


SUMMARY OF SELECTED DATA ON CHEMI- 
CAL CONTAMINANTS IN TISSUES COLLECT- 
ED DURING 1984, 1985, AND 1986. 

National Ocean Service, Rockville, MD. Office of 
Oceanography and Marine Assessment. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-100812. 
Price codes: A06 in paper copy, AOI in microfiche. 
NOAA Technical Memorandum NOS OMA 38, 
December 1987. 103p, 13 tab, 4 ref, 5 append. 


Descriptors: *Data collections, *Tissue analysis, 
*Path of pollutants, *Mollusks, *Fish, *Polychlori- 
nated biphenyls, DDT, Pesticides, Arsenic, Cadmi- 
um, Chromium, Lead, Mercury, Nickel, Silver, 
Tin, Liver, Antimony, Thallium, Heavy metals. 


The most contaminated sites in the nationwide grid 
of the National Status and Trends Program have 


been identified on the basis of rankings of contami- 
nant concentrations in bivalves at 145 Mussel 
Watch Project sites and in livers from fish at 43 
Benthic Surveillance Project sites. The chemicals 
used on this national scale to define contamination 
were total polyaromatic hydrocarbons, total poly- 
chlorinated biphenyls, total DDT, total (non- 
DDT) chlorinated pesticides, and the elements, 
arsenic, cadmium, chromium, lead, mercury, 
nickel, silver and tin. The elements copper and 
zinc could not be used because their concentrations 
in bivalve tissue were so obviously determined by 
the species of bivalve. Selenium was not used 
because its concentration in bivalves varied over a 
very small range. Concentrations of antimony and 
thallium in bivalves and fish livers were so often 
below detectable levels that they could not be used 
on a national scale to define contamination. To a 
large extent the sites found to be among the 10% 
most contaminated sites were near large coastal 
cities. However, there are sites near these large 
cities that are not among the most contaminated 
and there are sites in apparently remote locations 
that are highly contaminated. Understanding both 
of those kinds of observations will require detailed 
analysis of the local situations. Differences in or- 
ganic contaminant concentrations found in fish 
livers in 1984 and 1985 were generally small and 
indicate little short term temporal variability in 
contamination. (Author’s abstract) 

W89-12105 


1987 ANNUAL SITE ENVIRONMENTAL 
REPORT FOR ARGONNE NATIONAL LABO- 
RATORY. 

Argonne National Lab., IL. Environment, Safety 
and Health Dept. 

N. W. Golchert, and T. L. Duffy. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as DE88-011771. 
Price codes: A06 in paper copy, AO1 in microfiche. 
Report No. ANL-88-13, April 1988. 111p, 8 fig, 42 
tab, 29 ref. 


Descriptors: *Environmental impact statement, 
*Path of pollutants, *Radioactive wastes, *Indus- 
trial wastewater, *Water pollution effects, *Ar- 
gonne National Laboratory, Tritium, Strontium, 
Cesium, Neptunium, Plutonium, Americium, Ra- 
dioactivity, Sawmill Creek, Illinois River, Des 
Plaines River. 


To evaluate the effect of Argonne National Labo- 
ratory (ANL) operations on the environment, 
sample collg¢tions were made on the site, at the 
site boundary, and off the ANL site for compari- 
son purposes. Measurements were made for a vari- 
ety of radionuclides in air, surface water, ground- 
water, soil, grass, bottom sediment, and milk. Sam- 
ples were also analyzed for a variety of chemical 
constituents in surface water, groundwater, and 
ANL effluent water. Measurements of external 
penetrating radiation dose were also determined. 
ANL wastewater is discharged into Sawmill 
Creek, and this creek was sampled above and 
below the site to evaluate the effect of ANL oper- 
ations on its radioactive content. The nuclides (for 
which analyses were made) added to the creek in 
the wastewater, and the ingestion doses from their 
net average creek concentrations, if the creek 
water had been used as a potable water supply, 
were: hydrogen-3, 0.006 millirem (mrem)/yr; 
strontium-90, 0.09 mrem/yr; cesium-137, 0.06 
mrem/yr; neptunium-237, 0.0005 mrem/yr; pluto- 
nium-239, 240, 0.0025 mrem/yr; and americium- 
241, 0.021 mrem/yr. The concentrations and corre- 
sponding doses are all very low compared to the 
100 mrem/yr dose limit. Sawmill Creek flows into 
the Des Plaines River, which in turn flows into the 
Illinois River. The radioactivity levels in the rivers 
were similar to those in other streams in the area, 
and the radionuclides added to the creek by ANL 
wastewater had no measurable effect on the radio- 
active content of either the Des Plaines or Illinois 
Rivers. (Lantz-PTT) 

W89-12108 


UNDERGROUND COAL GASIFICATION CON- 
TAMINANT CONTROL PROGRAM: SIMULA- 
TION OF POSTBURN UCG CONTAMINANT 
PRODUCTION. 


University of Wyoming Research Corp., Laramie. 
Western Research Inst. 

J. E. Boysen, C. G. Mones, J. M. Covell, S. 
Sdiiven and and R. R. Glaser. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB89-102834. 
Price codes: A06 in paper copy, A01 in microfiche. 
Final Report No. GRI-88/0170, March 1988. 116p, 
24 fig, 13 tab, 30 ref, 3 append. Gas Research 
Institute Contract 5086-253-1380. 


Descriptors: *Simulation analysis, *Water pollu- 
tion sources, *Water pollution prevention, *Water 
pollution treatment, *Coal gasification, Model 
studies, Groundwater pollution, Water pollution 
control, Mathematical models, Cost analysis, Oper- 
ating policies, Field tests. 


Minimizing the adverse impact of underground 
coal gasification (UCG) on local groundwater 
quality, has been the subject of laboratory and 
modeling research. The Clean Cavern Concept, 
developed to minimize UCG’s impact on ground- 
water quality, was investigated using laboratory 
reactor simulations. Operating recommendations 
for UCG field testing were made based upon the 
results of the laboratory and numerical analyses of 
the simulations. The results of physical and numer- 
ical simulations of postburn UCG coal pyrolysis 
indicate that the liquid and gaseous coal pyrolysis 
products are the source of most UCG contami- 
nants. Further, elimination of gas losses during and 
after UCG operations and reduction of postburn 
coal pyrolysis can greatly reduce the adverse envi- 
ronmental impact and subsequent mitigation costs 
of the process. This can be accomplished through 
operational constraints and by incorporating low- 
cost procedures during and after UCG termination. 
(Lantz-PTT) 

W89-12114 


EVALUATION OF THE SOURCES OF NI- 
TRATE IN GROUNDWATER NEAR MOUNT 
GAMBIER, SOUTH AUSTRALIA, 
Commonwealth Scientific and Industrial Research 
Organization, Canberra (Australia). Div. of Water 
and Land Resources. 

P. J. Dillon. 

Commonwealth Scientific and Industrial Research 
Organization Water Resources Series No 1, 62p, 30 
fig, 22 tab, 66 ref, 5 append. 


Descriptors: *Water pollution sources, *Nitrates, 
*Groundwater pollution, *Australia, Mount Gam- 
bier, Nonpoint pollution sources, Groundwater 
quality, Farm wastes, Aquifers. 


Nitrate concentrations in groundwater exceeded 45 
mg/L over 270 sq km in a 1000 sq km pastoral 
study area in the Lower South East of South 
Australia. Sources of nitrogen include dairies, 
cheese factories and abattoirs (point sources), and 
livestock urine leached from leguminous pasture (a 
diffuse source). Twenty-seven percent of the study 
area has a long term loss of potable supply due to 
nitrate concentrations exceeding 45 mg/L (the 
drinking water guideline). Nitrate concentrations 
exceed 10 mg/L over 80% of the study area. Most 
of this deterioration has occurred as a byproduct of 
primary industry over the last century. In spite of 
numerous data for evaluating the current state of 
the groundwater resource very few are useful for 
predicting future groundwater quality. Two viable 
scenarios are presented-one showing no increase in 
current concentrations the other a four fold in- 
crease. Steady state will not be reached for 500 yrs 
but 50% of the aquifer could exceed 45 mg/L 
within 100 yrs. Until a study of recharge nitrate 
concentration or aquifer stratification is performed 
the future water quality in the aquifer cannot be 
forecast. The dominant source of nitrate in the 
aquifer is atmospheric nitrogen fixed by clovers. 
Grazing stock accelerate the mineralization proc- 
ess and redistribute nitrogen unevenly over pas- 
tures thereby enhancing nitrate leaching. Soil 
above the water table contains 20 to 30 yrs worth 
of leached nitrate. Point sources contribute only a 
small fraction (around 11%) of the current total 
nitrogen load on the aquifer. Contaminant plumes 
from > 300 past and present point sources will 








remain in the aquifer for centuries and disperse at 
an unknown rate. (Lantz-PTT) 
W89-12132 


SOIL SALINITY: IRRIGATION PRACTICES 
AND EFFECTS ON CROPS AND GROUND 
WATER, JANUARY 1977-MAY 1988; CITA- 


National Technical Information Service, Spring- 
field, VA. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB88-864509, 
Price codes: NO1 in paper copy, NO1 in microfiche. 
May 1988. 72p. Supersedes PB87-860292. 


Descriptors: *Saline soils, *Irrigation effects, *Soil 
properties, *Groundwater pollution, *Water pollu- 
tion sources, *Bibliographies, Saline water, Salt 
tolerance, Crop yield, Irrigation practices. 


This bibliography contains citations concerning the 
effects on crops and groundwater from saline irri- 
— waters. The salt tolerance of crops, includ- 

g beans, grains, and citrus fruits, are examined. 
Soil and groundwater — and surface water 
salinity are discussed, and = Rage sources of brackish 
waters are considered. This updated bibliography 
contains 188 citations of which 28 are new entries 
% bead — edition. (Author’s abstract) 


ACID MINE DRAINAGE, OCTOBER 1978-MAY 
1988; CITATIONS FROM THE NTIS BIBLIO- 
GRAPHIC DATABASE. 

National Technical Information Service, Spring- 
field, VA. 

For erred bibliographic entry see Field 5A. 
W89-1214 


SANITARY LANDFALLS, JANUARY 1978- 
APRIL 1988: CITATIONS FROM THE NTIS 
BIBLIOGRAPHIC DATABASE. 

National Technical Information Service, Spring- 
field, VA. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB88-863089, 
Price codes: NO1 in paper copy, NO1 in microfiche. 
April 1988. 130p. Sepemedes PB87-859054. 


Descriptors: *Water pollution sources, *Ground- 
water pollution, *Leachates, *Landfills, *Bibliog- 
raphies, Sanitary landfills, Linings, Methane. 


This bibliography contains citations concerning the 
design, operation, and management of sanitary 
landfills. Topics include liner materials evaluations, 
leachate analyses, site studies, environmental moni- 
toring, and solid waste management strategies. 
Coal conversion and electric utility waste prod- 
ucts, municipal refuse, and dredged materials dis- 
posal are considered. Considerable attention is 
given to methane recovery operations. Citations 
pertaining specifically to land disposal of hazard- 
ous materials are excluded. This updated bibliogra- 
phy contains 364 citations of which 31 are new 
entries to the previous edition. (Author’s abstract) 
W89-12150 


HEAVY METALS IN DRINKING WATER: 
STANDARDS, SOURCES, AND EFFECTS, J. 
UARY 1977-DECEMBER 1987: CITATIONS 
FROM THE SELECTED WATER RESOURCES 
ABSTRACTS DATABASE. 

National Technical Information Service, Spring- 
field, VA. 

For primary bibliographic entry see Field SF. 
W89-12161 


POLYCHLORINATED BIPHENYLS: OCCUR- 

RENCE IN SEDIMENTS SOILS, JANU- 

= 1977-JANUARY 1988: CITATIONS FROM 
THE SELECTED WATER RESOURCES AB- 

STRACTS DATABASE. 

National Technical Information Service, Spring- 

field, VA. 

Available from National Technical Information 

Service, Springfield, VA 22161 as PB88-857123, 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Price codes: NO1 in ay! alr y, NO1 in microfiche. 
January 1988. 82p. tupersedes PB87-855102. 


Descriptors: *Water pollution sources, *Polychlo- 
rinated biphenyls, *Bibliog: *Pollutant iden- 
tification, Dredgi ts, Soil contamina- 
tion, Chemical Bioaccu- 
mulation, Chlorinated hi yo eee om 


This bibliography contains citations 
field and laboratory ae of polychlorinated 
biphenyls in sediments and soils. T: include 
site studies, chemical analyses of po nh ng 
—_ processes, decomposition in soils, includ- 
ig biodegradation, and bioaccumulation. Detec- 
tion methods and equipment, and the impact of 
dredging in contaminated areas are also discussed. 
This updated bibliography contains 207 citations of 
which 28 are new entries to the previous edition. 
(Author’s 
W89-12169 


ce ae BIPHENYLS IN THE 
FRESHWATER ENVIRONMENT, JANUARY 
1977-JANUARY 1988: CITATIONS FROM THE 
SELECTED WATER RESOURCES ABSTRACTS 
DATABASE, 

National Technical Information Service, Spring- 
field, VA. 

For primary bibliographic entry see Field 5C. 
W89-12170 


BIODETERIORATION OF OIL SPILLS, JANU- 
ARY 1970-JANUARY 1988; CITATIONS FROM 
THE NTIS BIBLIOGRAPHIC DATABASE. 
National Technical Information Service, Spring- 
field, VA. 

For primary bibliographic entry see Field 5G. 
W89-12171 


GROUND WATER POLLUTION: GENERAL 
STUDIES, DECEMBER 1984-JANUARY 1988: 
CITATIONS FROM THE NTIS BIBLIOGRAPH- 
IC DATABASE. 

National Technical Information Service, Spring- 
field, VA. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB88-857016, 
Price codes: NO1 in paper copy, N01 in microfiche. 
January 1988. 107p. Supersedes PB87-851655. 


Descriptors: *Groundwater pollution, *Bibliogra- 

hies, . ee — — itoring, Landfils identi- 
tion, of po! nats, Mee lonito’ 

Mine drainage, Superfund, Leac’ sory er 
cal models, Model studies, — 


This bibliography contains citations concerning 
sources, contaminant transport, and monitoring of 
pollutants in aquifers. bade include pollution 
characterization from land: mine drainage, 
descriptions of study aa pes undertaken by spe- 
cific states, and superfund site studies of contami- 
nated areas. The cillaction of “lame 
models is also discussed. Studies a 
cally to irrigation, and pollution are 
excluded. This updated t bibliography contains 319 
citations of which 94 are new entries to the previ- 
ous edition. (Author’s abstract) 

W89-12172 


5C. Effects Of Pollution 


ENTERIC VIRUS: RISK ASSESSMENT OF 
OCEAN DISPOSAL OF SEWAGE SLUDGE. 
Arizona Univ., Tucson. Dept. of Nutrition and 
Food Science. 

C. P. Gerba, and S. M. Goyal. 

Water Science end Technology WSTED4, Vol. 
20, No. 11/12, p 25-31, 1988. 1 tab, 34 ref. 


Descriptors: *Risk assessment, *Sludge 

*Ocean dumping, *Water pollution pe 
oviruses, *Public health, Coastal waters, Shanes 
diseases, Population exposure, Waste disposal, 
Marine environment, Human pathogens. 


Densely populated coastal regions of the world 
generate large quantities of domestic sewage 


Effects Of Pollution—Group 5C 


sludge, which is often disposed into the marine 
environment. Present in these wastes are human 

viruses that are capable of surviving for 
ent tnd rong” te human environ- 
ment transmitting to humans a 
number of potential routes of which _ 
marine foods consumption are the most si 


and bathing 
present a significant risk to the consumer. (Au- 
thor’s abstract) 
W89-11073 


HEPATITIS A VIRUS LEVELS IN SHELLFISH 


bibliographic entry see Field SA. 
Wws9-11101 


EFFECTS OF SEAWATER CONTAMINATION 
LEVEL AND EXPOSURE 


BACTERIAL AND VIRAL Ai 

AND ELIMINATION PROCESSES BY MYTI- 
LUS EDULIS. 

Newcastle upon Tyne Univ. (England). Dept. of 
Civil Engineering. 

M. M. F. Mesquita. 

Water Science and Technology WSTED4, Vol. 
20, No. 11/12, p 265-270, 1988. 2 fig, 1 tab, 10 ref. 


Descriptors: *Mytilus, *Bioaccumulati 
pollution effects, *Shellfish, *Mussels, *Coliforms, 


moval within 48 h, are ineffective in com 


W89-11143 


SEASONAL CHANGES IN SIZE-FRACTION- 
ATED PRIMARY PRODUCTION AND NUTRI- 
ENT CONCENTRATIONS IN THE TEMPER- 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


ATE NERITIC WATER OF FUNKA BAY, 
JAPAN. 
Hokkaido Univ., Hakodate (Japan). Faculty of 
Fisheries. 


Y. Maita, and T. Odate. 

Journal of the Oceanographica! Society of Japan 
NKGKB4, Vol. - da o. p 268-279, December 
1988. 8 fig, 2 tab, 34 


Descriptors: *Water pollution effects, *Eutroph- 

i *Neritic environment, *Phytoplankton, 
*Diatoms, * productivity, *Nutrients, 
Chlorophyll a, Carbon radioisotopes, Seasonal var- 
iation, Funka Bay, Japan. 


Size-fractionated primary productivity and chloro- 
phyill a concentration were studied at two stations 
in the temperate neritic water of Funka Bay, 
Japan, from April 1984 to May 1985. Size distribu- 
tions of phytoplankton were discussed in relation 
to nutrient availability. In the central part of the 
bay, 66% of the annual primary production oc- 
curred during the spring phytoplankton bloom 
with 95% of the spring production being account- 
ed for by the greater than 10 micron size fraction, 
which was dominated by diatoms. The increase in 
this large fraction was enhanced at both stations 
when nutrient concentrations increased in the bay’s 
upper layer. Under low nutrient concentrations 
during summer, small phytoplankters (<2 mi- 
crons) accounted for 40-75% of the total Ci4 
uptake at the central station, and from 25-59% at 
the coastal station. However, a sudden nutrient 
enrichment at the coastal station during the 
summer triggered the kgm of the larger size 
fraction. These seasonal and regional changes in 
total C14 uptake were attributed to the large size 
fraction, composed mainly of diatoms. From the 
decreases in various nutrients during diatom 
blooms, it was suggested that the predominance of 
diatoms were determined not only by nutrient con- 
centrations but also by their relative availability. 
(Author’s abstract) 

W89-11180 


USE OF THE STRUCTURAL MODEL FOR 
THE ASSESSMENT OF ENVIRONMENTAL 
IMPACT ON COASTAL FISHERIES: PRINCI- 
PLES AND PROCEDURES, 

Tokyo Univ. (Japan). Ocean Research Inst. 

H. Nakata, and T. Hirano. 

Nippon Suisan Gakkaishi (Bulletin of the Japanese 
Society of Scientific Fisheries) NSUGAF, Vol. 55, 
~ 3 2, p 273-278, February 1989. 4 fig, 1 tab, 13 
ref. 


Descriptors: *Environmental effects, *Coastal 
zone management, *Marine fisheries, *Model stud- 
ies, Ecology, Environmental protection, Fisheries, 
Coastal waters. 


The utility of the structural model as a tool for the 
assessment of environmental impact on coastal fish- 
eries, along with its principles and procedures, is 
presented. Existing information is used for struc- 
turing comprehensive ecological systems of fishing 
grounds and evaluating their functional change 
both directly and indirectly due to various impacts. 
A simple empirical formulation scheme is proposed 
as a means of quantifying the environmental 
impact. A set of variables, each of which indicates 
the rate deviation from the present state of each 
environmental factor, is used for the formulation. 
Interaction matrices are used to systematically 
identify the structure of the system to be assessed. 
Such matrices enable easy visualization of the path 
of the disturbance caused by proposed actions. 
Each variable is normalized over the range (0-1) 
where the upper boundary is defined for the 
present state and the lower boundary for the larg- 
est impacted state. Thus, it also becomes possible 
to use simple multiplication to calculate the effects 
of =. factors on a single factor. By inputting 
value to the formulated structural model, 

a possible impact on fisheries can be estimated, 
e.g., in terms of relative catch loss. Although this 
method has several limitations when handling feed- 
back processes, etc., it appears to make conven- 
tional methods more accurate and quantitative. 


(Friedmann- 
W89-11289 


USE OF THE STRUCTURAL MODEL FOR 
THE ASSESSMENT OF ENVIRONMENTAL 
IMPACT ON COASTAL FISHERIES: AN AP- 
PLICATION, 

Tokyo Univ. (Japan). Ocean Research Inst. 

For primary bibliographic entry see Field 4C. 
W89-11290 


EFFECTS OF WATER HARDNESS ON THE 


ORYZIAS LATIPES, (JAPANESE). 

Kyushu Univ., Fukuoka (Japan). Faculty of Agri- 
culture. 

H. Nakagawa, and S. Ishio. 

Nippon Suisan Gakkaishi (Bulletin of the Japanese 
Society of Scientific Fisheries) NSUGAF, Vol. 55, 
No. 2, p 321-326, February 1989. 2 fig, 5 tab, 21 
ref. English summary. 


Descriptors: *Toxicity, *Bioaccumulation, *Water 
pollution effects, *Cadmium, *Heavy metals, 
*Larvae, Chemical properties, Eggs, Trace ele- 
ments. 


Effects of water hardness on the toxicity and accu- 
mulation of Cd(2+) in the eggs and the larvae of 
Oryzias latipes were studied. With increasing 
water hardness, the toxicity of Cd(2+) on the eggs 
and the larvae decreased, also the amounts of 
Cd(2+) accumulated by the eggs, the chorions, 
and the larvae declined. On the other hand, the 
contents of Ca and Mg in the eggs and the chor- 
ions increased. It is hypothesized that the toxicity 
of Cd(2+) on the eggs and the larvae were amelio- 
rated with increasing water hardness because hard 
water caused suppression of accumulation of 
Cd(2+) by the eggs and the larvae since Cd(2+) 
has to compete with Ca(2+) and Mg(2+) for 
active sites in the uptake channel. (Author’s ab- 
stract) 

W89-11291 


EFFECTS OF WATER PH ON THE TOXICITY 
AND ACCUMULATION OF CADMIUM IN 
EGGS AND LARVAE OF MEDAKA, ORYZIAS 
LATIPES, (JAPANESE). 

Kyushu Univ., Fukuoka (Japan). Faculty of Agri- 
culture. 

H. Nakagawa, and S. Ishio. 

Nippon Suisan Gakkaishi (Bulletin of the Japanese 
Society of Scientific Fisheries) NSUGAF, Vol. 55, 
No. 2, p 327-331, February 1989. 6 fig, 1 tab, 11 
ref. English summary. 


Descriptors: *Hydrogen ion concentration, *Tox- 
icity, *Bioaccumulation, *Cadmium, *Water pollu- 
tion effects, *Larvae, *Heavy metals, Chemical 
properties, Trace elements, Eggs. 


Effects of water pH on the toxicity and accumula- 
tion of cadmium in the eggs and the larvae of 
Oryzias latipes were studied. Within the range of 
pH 4.5-7.0, the toxic effects of Cd(2+) on the eggs 
increased in groups with a lower pH. In groups 
with a higher pH, those effects were ameliorated. 
However, at pH 4.0, the eggs hatched minimally 
and abnormalities were observed in all larvae of all 
test groups, including controls. In the same pH 
ranges, the amounts of Cd(2+) accumulated by the 
eggs and the larvae were depressed with lowered 
pH. Thus, the toxic effects of Cd(2+) on the 
larvae were ameliorated because the amounts of 
Cd(2+) accumulated by the larvae were depressed 
with decreasing water pH. Nevertheless, the 
reason that the toxic effects of Cd(2+) on the eggs 
increased with lowering water pH could not be 
explained from the result of a Cd(2+) accumula- 
tion test. (Author’s abstract) 

W89-11292 


GROWTH RESPONSE OF BACTERIA TO EX- 
TRACELLULAR PRODUCTS OF BLOOM 
ALGAE. 

Kyoto Univ. (Japan). Dept. of Fisheries. 

C. E. Riquelme, K. Fukami, and Y. Ishida. 

Nippon Suisan Gakkaishi (Bulletin of the Japanese 
Society of Scientific Fisheries) NSUGAF, Vol. 55, 
No. 2, p 349-355, February 1989. 9 fig, 1 tab, 24 
ref. Ministry of Education and Culture of Japan 


Grant 58560189. 


Descriptors: *Growth rates, *Growth kinetics, 
*Bacteria, *Algal blooms, *Biochemistry, *Water 
pollution effects, Microbes, Eutrophication, Pseu- 
domonas, Organic compounds, Carbon, Amino 
acids, Diatoms. 


The growth response of native bacteria — 
from Maizuru Bay (Japan) to extracellular or; 
carbon (EOC) of Asterionella glacialis 

phyceae) and Chattonella marina (Rheohidophe: 
ceae) was examined. A. glacialis EOC selectively 
stimulated and inhibited the bacterial growth. 
Growth of a dominant strain Pseudomonas 022 
during the bloom of A. glacialis was strongly 
stimulated by A. glacialis EOC, but the growth of 
Vibrios strains were not stimulated. Pseudomonas 
022 utilized selectively not only dissolved free 
amino acid (DFAA) but also dissolved combined 
amino acid (DCAA) in the algal EOC. It is sug- 
gested that bacteria change the concentration and 
composition of dissolved amino acids released by 
microalgae. (Author’s abstract) 

W89-11293 


CONGENITAL CARDIAC ANOMALIES IN RE- 
LATION TO WATER CONTAMINATION, 
SANTA CLARA COUNTY, CALIFORNIA, 1981- 
1983, 


California Dept. of Health Services, Berkeley. Epi- 
demiological Studies Section. 

S. H. Swan, G. Shaw, J. A. Harris, and R. R. 
Neutra. 

American Journal of Epidemiology AJEPAS, Vol. 
129, No. 5, p 885-893, May 1989. 2 fig, 3 tab, 13 ref. 


Descriptors: *Water pollution effects, *California, 
*Underground storage, *Leakage, *Cardiac anom- 
alies, Trichloroethane, Chloroform, Epidemiology. 


A county-wide epidemiological study of cardiac 
anomalies was conducted by the California De- 
partment of Health Services in the Santa Clara 
County in 1981-1983. In November 1981, a leak of 
solvents from an underground storage tank was 
detected at an electronics manufacturing plant in 
the county. Solvents (predominantly 1,1,1-trichlor- 
oethane, or methyl chloroform) were found in a 
nearby well which supplied drinking water to the 
surrounding community. Residents were con- 
cerned about a possible relation between adverse 
reproductive outcomes and consumption of con- 
taminated water. The study looked at major cardi- 
ac anomalies among births throughout the county 
and found an increased prevalence in the service 
area of the water company which operated the 
contaminated well. During the potentially exposed 
time period (January 1981 through August 1982), 
12 babies with major cardiac anomalies were born 
to residents of this area. This represents an excess 
of six cases over the number expected based on the 
prevalence in the remainder of the county (relative 
risk = 2.2, 95 confidence interval 1.2-4.0). No 
excess was observed in the unexposed time period 
(September 1982 through December 1983). How- 
ever, the temporal distribution of major cardiac 
cases born during the exposed time period suggests 
that the solvent leak is an unlikely explanation for 
this excess. (Author’s abstract) 

W89-11298 


ADVERSE PREGNANCY OUTCOMES IN RE- 
LATION TO WATER CONTAMINATION, 
ag ‘A CLARA COUNTY, CALIFORNIA, 1980- 
1981. 

California Dept. of Health Services, Berkeley. Epi- 
demiological Studies Section. 

M. E. Deane, S. H. Swan, J. A. Harris, D. M. 
Epstien, and R. R. Neutra. 

American Journal of Epidemiology AJEPAS, Vol. 
129, No. 5, p 894-904, May 1989. 6 tab, 12 ref. 


Descriptors: *Water pollution effects, *Terato- 
genic effects, *Organic compounds, *California, 


*Well water, Trichloroethane, Epidemiology. 


An epidemiological study was conducted to inves- 
tigate a suspected cluster of adverse outcomes of 
pregnancies conceived in 1980-1981 among women 





who resided in a census tract in Santa Clara 
County, California that was thought to be exposed 
to drinking water from a well contaminated by an 
organic caivent, trichloroethane. A com 

census tract that received water from a different 


parability. The cluster was 
odds ratio for spontaneous abortion was 2.3 (95% 
confidence interval (CI) 1.3-4.2) after adjustment 
by ng Be apes regression for maternal risk 
luding maternal age, alcohol consump- 
tion, pote and fetal loss. The relative risk 
for congenital formations was 3.1 (95% Cl 1.1- 
10.4). Because of the lack of precise information on 
the timing and extent of contamination, the pattern 
of spontaneous abortion rates through out the 
study period cannot be used to either support of 
refuse a causal inference. (Author’s abstract) 
W89-11299 


CONTINUITY OF MAIN STREAM RIVER 
BACTERIA DEMONSTRATED BY FACTOR 
ANALYSIS. 

Windsor Univ. (Ontario). Dept. of Biolo; 

M. am nn M. Franklin, ani 


a Vereinigung fur Theoretische und 
andte Limnologie, Verhandlungen 
, Vol. 23, No. 4, p 1846-1854, December 

1988. 8 fig, 2 tab, 4 ref. 


Descriptors: *Water pollution effects, *Bacteria, 
*Food-processing wastes, Mathematical analysis, 
Canada, Factor analysis, Maine. 


The impact of a food processing plant’s effluent 
population on bacteria in the Saint John River 
(Maine) was mein. At the sampling point, 
the river was 250 miles from the sea and was 20 
feet at its deepest and 1/4 mile wide. The banks are 
often flooded in the spring and there is consider- 
able spring run-off. The samples were obtained one 
mile above, one mile below, and at the entry of the 
effluent of a food ing plant, the products 
ving a 
tatoes. The effluent 
ny alkaline and not been treated but 
id in a settling tank for 10-12 hours before 

. The effluent strains were distinctly dif- 
San the river strains for all seasons. Al- 
though they may have been identified as being in 
the same genus, they did not cluster with the river 
strains. representatives of each cluster for 
September and February data sets were numerical- 
ly analyzed, the Aeromonas strains in the effluent 
samples clustered together. The strains from sam- 
ples above and below the effluent frequently clus- 
tered and indeed most of the clusters were mixed. 
The numerical taxonomy gives an indication of the 
continuity of the main stream bacteria. The. factor 
analysis substantiated the conclusion that the river 
strains were similar above and below the effluent. 
The factors are interpreted as physiological group- 
ings and the strains can be, but need not be identi- 
fied as in numerical taxonomy. The database of test 
response provide a physiological profile of the 
bacterial isolates, however, a multivariate analysis 
is required to extract the information necessary to 
reveal a possible ecological significance. (Miller- 


PTT) 
W89-11307 


i processing 
being frozen vegetables and the effluent 
heavy starch content from 


was hi 
== 


LIGHT UTILIZATION EFFICIENCY AS A 
FUNCTION OF STORED CO2 IN LEAVES OF 
SOME ACIDTOLERANT AQUATIC MACRO- 


PHYTES. 
— Univ. (Sweden). Limnologiska Institu- 


For pr primary bibliographic entry see Field 2H. 
W89-11321 


STUDIES ON PERIPHYTON ALGAE IN THE 

PETROLEUM OIL SPILLAGES AREA OF THE 

NIGER DELTA AQUATIC SYSTEM. 

Rivers State Univ. of Science and Technology, 

Port Harcourt (Nigeria). 

J. K. Pudo, and D. M. Fubara. 

———— Vereinigung fur ie und 

Limnologie, Verhandlungen 

P. Vol. 23, No. 4, p 2259-2261, December 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


1988. 1 tab, 8 ref. 


Descriptors: *Bioindicators, *Water pollution ef- 
Deltas, *Niger Delta, *Oil ye pg 

Periphyton, Cyanophyta, Diatoms, 

Tropical regions. 


in the region of oil pollution and some 
a ra ie The 
pe erga water were The 


results confirmed the statement that the periphyton 
community is a good indicator of water 

When comparing the qualitative and quantitative 
composition of organisms of the first and second 
sampling stations, differences were found within 
the community. The species composition was 
almost the same, but there were some titative 
differences. Diatoms, in r have been 

found to be very sensitive to 

changes. Some of them (such as Sédieslen eadieie ro 
Cyclotella striata, Nitzschia obtusa var. scalpelli- 
formis) decreased very greatly in number at station 
1, which was oil oe They are very sensitive 
to oil pollution. Other diatoms as Coscinodiscus 
rothii var. subsalsa, Caloneis formosa and Pleuro- 
sigma elongatum, developed well at station 1 and 
even increased in population. They are, therefore, 
resistant to oil ovate. (Miller-PTT) 

W89-11340 


RELATIONSHIPS BETWEEN SEEPAGE 
CHEMISTRY AND FLOW PATH THROUGH 
THE NEAR-SHORE SEDIMENTS OF AN 
ACIDIC LAKE. 

Old Dominion Univ., Norfolk, VA. Dept. of Civil 


G.C. on and C. T. Driscoll. 
——— Vereinigung fur Theoretische und 
Limnologie, Verhandlun 
AP Vol 23, No. 4, p 2262-2266, Decem! 
1988. 4 fig, 12 ref. 


Descriptors: *Acid rain effects, *Groundwater 
movement, *Seepage, *Geochemistry, *Water 
chemistry, *Lakes, *Acidic water, Sediments, Hy- 
drogen ion concentration, Flow pattern. 


The variation of groundwater inputs in the near- 
shore region of an acidic lake was investigated, and 

the biogeochemical processes occurring within the 
near-shore sediments that influence seepage chem- 


shore. Temporal variations of H(+) concentrations 
pega not substantial throughout the study. Howev- 
ral variations of the _ anions SO4(--) 

and N 3(-) were significant. Al 
hemistry and velocity were monitored, the actual 
inputs of solutes to the lake are difficult to assess. 
transformations that may occur over the 0-10 
cm depth in the sediments may significantly alter 
chemistry. Nonetheless, these results indi- 
cate that chemistry is highly dependent on 
the flow path and is consistent with earlier studies 
that reported the importance of the hydrologic 
pathway. in controlling groundwater chemistry. 


(Miller- 
W89-11341 
EFFECTS OF ACIDIFICATION ON THE IN- 


Effects Of Pollution—Group 5C 


Wisconsin Dept. of Natural Resources, Madison. 
P. J. Garrison, and K. E. Webster. 

Internationale Vereinigung fur ~—— und 
An Verhandlungen 
Vol. 23, No. 4, p 2273-2278, December 
1988. 2 fig, 1 tab, 12 ref. 


: *Acid rain effects, *Water pollution 
effects, *Aquatic ——. *Lakes, *Acidic water, 
*Macroinvertebrates, Midges, Caddisflies, Oligo- 
chaetes, Waterfleas, Aufwuchs. 


ets 6 ee en eee 
whole-lake responses to acidification, one basin of 


Little Rock, a small (18 ha) seepage lake in north- 


progresses, 
responses of the invertebrate community 
associated with aufwuchs to three levels of acidity 
in mesocosms reported. The dominant macroinver- 
tebrates of the aufwuchs at all levels were Chiron- 
omidae and py ee The chironomids 
tae aa, Trichopterans (largel 
mini t at times. Tric! ly 
Oxyethira), the only gen a insect order represent- 
ed, were restricted to the acidified mesocosms. 
Cigediaats ware poate to the seneed ond Oe 


treatment 
cladocerans at pH 4.5: () densites of Sida de 
clined to a small proportion of that observed in the 
other treatments, and (2) densities of Ophryoxus 
poner edn tory nee Densities of other cla- 
docerans were significantly different between 
he ociity lovee, Tle ant dt ely wan Oe 
macroinvertebrate community was in agreement 
with acid sensitivities reported in the literature. 
A 

i wed 
significantly lower densities of Sida in both pH 4.5 
mesocosms compared to other non-fish mesocosms 
at pH 6.0 and 5.0. In contrast, Ophryoxus dis- 


not be due to acidity, but instead to competition by 
Sida. (Miller-PTT) 
W89-11343 


EARLY ZOOPLANKTON RESPONSE TO EX- 

PERIMENTAL ACIDIFICATION IN LITTLE 

ROCK LAKE, WISCO ISA. 

Wisconsin Univ.-Madison. Center for Limnology. 

T. M. Frost, and P. K. Montz. 

Internationale Vereinigung fur Theoretische und 

ViLar Vv Limnologie, Verhandlungen 
P, Vol. 23, No. 4, p 2279-2285, December 

1988. 8 fig, 1 tab, 19 ref. 


Descriptors: *Lakes, *Acidic water, *Little Rock 
Lake, * 


mental 
chains. 


Early results from the Little Rock Lake 
mental Acidification Project 


community are While focus- 


gest that zooplankton responses to acidification, 
ae 
indirect and complex food web interactions rather 
than direct responses to acid conditions. Two lines 
of evidence su; the importance to gn 
interactions in response of 
ion in Little Rock Lake. es 
eee ee eae 
ing pH. Such a response 
could ane et . however, when certain species 
are more efficient energetically under more acid 
pe epi ecg pa are also suggest- 
ed by a second feature of the results. If zooplank- 








Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


ton species were directly affected by pH condi- 
tions, they would be expected to respond to acidifi- 
cation within a few generations. Consequently, 
zooplankton responses would have occurred in the 
first year of Little Rock’s acidification in 1985 and 
would have been parallel in 1985 and 1986. The 
patterns observed show little consistency between 
1985 and 1986. They suggest, instead that zoo- 
plankton respond to subsequent food chain shifts. 
(Miller- 

W89-11344 


MONITORING OF ACIDIFICATION BY THE 
USE OF AQUATIC ORGANISMS. 

Bergen Univ. (Norway). Zoological Museum. 

For primary bibliographic entry see Field 7B. 
W89-11346 


IMPACT OF WASTE DISCHARGES ON 
CORAL REEF REGIONS, 

Queensland Univ., pone (Australia). Dept. of 
Chemical Enginee: 

P. R. F. Bell, P. F. "Greenfield, D. Hawker, and D. 
Connell. 

Water Science and Technology WSTED4, Vol. 
21, No. 1, p 121-130, 1989. 5 tab, 18 ref. 


Descriptors: *Water pollution effects, 
*Wastewater disposal, *Reefs, *Corals, Tourism, 
Tolerance, Runoff, Nutrients, Phosphorus, Nitro- 
gen. 


Tolerance level data as derived from the Great 
Barrier Reef (Australia) are s Toler- 
ance levels of the various contaminants in the 
runoff, groundwater and sewage discharges from 
tourist developments can be used to evaluate vari- 
ous waste-management options. Runoff and 
sewage discharges from tourist resorts have the 
potential to cause serious adverse impacts in coral- 
reef communities. The components of most con- 
cern are the nutrients nitrogen and phosphorous. 
The available evidence implies that coral reef envi- 
ronments are particularly sensitive to small in- 
creases in the background phosphorous levels. This 
means that reefs in the vicinity of small discharges 
can be seriously affected. The available evidence 
also implies that denitrification and phosphorous 
removal are necessary treatment requirements if 
acceptable levels (after dilution) of these compo- 
nents are to be achieved. In regions with signifi- 
cant rainfall, efforts need to be made to ensure that 
run-off is not discharged in the vicinity of fringing 
reefs. Run-off should preferably be stored and 
reused, or discharged through a submarine diffus- 
er. Treatment prior to discharge for the removal of 
nutrients may be necessary. (Miller-PTT) 
W89-11359 


DETERGENTS AS A CONDITION OF POLLU- 
TION FROM COASTAL MARINE AEROSOL, 
po lg Univ. (Italy). Lab. of Technical Physical 
G. Logic, N. D. Innocenti, R. Gellini, F. Pantani, 
and R. Cini. 

Marine Pollution Bulletin MPNBAZ, Vol. 20, No. 
3, p 115-119, March 1989. 3 fig, 14 ref. 


Descriptors: *Bioindicators, *Water pollution ef- 
fects, *Path of pollutants, *Detergents, *Coastal 
waters, *Aerosols, Marine environment, Surfac- 
tants, Vegetation effects, Synergistic effects. 


Ex ental evidence of damage of a Pinus pinea 
foi +“ detergent surfactants in aerosol from 
nde water solutions is shown. Typical natural 
non-detergent surfactants from the coastal marine 
environment, such as humic acids, do not cause per 
se damage although they could become a vehicle 
of polluting agents in marine aerosols. Taking into 
account that the damage mechanism due to the 
detergent can be generalized to all types of coastal 
vegetation, this damage is suggested as in a first 
indication of marine pollution due to human dis- 
charge essentially of urban origin. It is shown that 
the damage process previously ascribed to the 
synergic effect of surfactants and marine salts is 
certainly due to the detergent properties of those 
synthetic surfactants normally used as commercial 
detergents. (Miller-PTT) 


W89-11383 


HISTORIC TRENDS IN LAKE MICHIGAN 
SILICA CONCENTRATIONS. 

Michigan Univ., Ann Arbor. Great Lakes Re- 
search Div. 

C. L. Schelske. 

Internationale Revue der Gesamten Hydrobiologie 
aa Vol. 73, No. 4, p 559-591, 1988. 17 fig, 5 
tab, 62 ref. 


Descriptors: *Limnology, *Eutrophication, 
*Water pollution effects, *Lake Michigan, *Silica, 
*Sedimentation, Diatoms, Phosphorus, Enrich- 
ment. 


Historic data on soluble silica in the offshore 
waters of Lake Michigan were compiled and ana- 
lyzed to determine whether the data supported a 
decrease in silica concentration which had been 
hypothesized previously on the basis of other stud- 
ies. Although the data base was limited and no data 
were obtained for offshore waters (depths > 40 m) 
prior to 1954, the available data support the con- 
clusion that the silica concentration decreased rap- 
idly after 1954. The thesis is developed that rapid 
silica depletion occurred in the 15-year period 
from 1954 to 1969 when the winter maximum 
concentration decreased from approximately 4.4 to 
1.4 mg SiO2/1 and the summer minimum decreased 
from approximately 2.2 to < 0.2 mg SiO2/l. The 
decrease in silica concentration is attributed to 
increased production and sedimentation of diatoms 
that resulted from increased anthropogenic phos- 
phorous loading. Total phosphorous in offshore 
waters was probably <10 microg P/i during the 
period of rapid silica depletion. The rapid decrease 
in silica concentration with relatively small phos- 
phorous enrichment demonstrates that the tight 
— of biological and geochemical processes 

ly affected the biogeochemistry of silica in 
a large, aquatic system within a relatively short 
ver a time. (Author’s abstract) 


TOXICITY OF WATER FROM THREE SOUTH 
CAROLINA RIVERS TO LARVAL STRIPED 
BASS. 


National Fisheries Contaminant Research Center, 
Columbia, MO. 

S. E. Finger, and J. S. Bulak. 

Transactions of the American Fisheries Society 
TAFSAI, Vol. 117, No. 6, p 521-528, November 
1988. 1 fig, 5 tab, 18 ref. 


Descriptors: *Heavy metals, *Toxicity, *Water 
pollution effects, *Rivers, *Fish, *South Carolina, 
Fishkill, Bass, Larval growth stage, Phenols. 


The toxicity of water from three rivers in the 
tee-Cooper drainage of South Carolina was 
evaluated in a series of on-site studies with larval 
striped bass, Morone Saxatilis. Mortality and swim- 
ming behavior were assessed daily for larvae ex- 
posed to serial dilutions of water collected from 
the Santee, Congaree, and Wateree rivers. After 96 
h, cumulative mortality was 90% in the Wateree 
River, and a dose-response pattern was evident in 
serial dilutions of the water. Larvae exposed to 
water from the Santee and Congaree rivers swam 
lethargically, but no appreciable mortality was ob- 
served. Acutely toxic concentrations of inorganic 
contaminants were not detected in the rivers; how- 
ever, pentachloroanisole, a methylated by-product 
of pentachlorophenol, was twice as high in the 
Wateree River as it was in the other two rivers. 
Phenolic compounds may have contributed to 
larval mortality in the Wateree River and to lethar- 
gic activity of larvae in the Santee and Congaree 
rivers. (Author’s abstract) 
W89-11395 


TAINTING AND DEPURATION OF TAINT BY 


A NO. 2 FUEL OIL: RELATIONSHIP WITH 
AROMATIC HYDROCARBON CONTENT IN 
TISSUE. 


Department of Fisheries and Oceans, St. Andrews 
(New Brunswick). 


U. P. Williams, J. W. Kiceniuk, L. L. Fancey, and 
J. R. Botta. 

Journal of Food Science JFDSAZ, Vol. 54, No. 2, 
p 240-243, March-April 1989. 10 tab, 19 ref. 


Descriptors: *Lobsters, *Oil pollution, *Fuel, 
*Odors, *Taste, Water pollution effects, Hydrocar- 
bons, Bioaccumulation. 


Lobsters (Homarus americanus) held in 2700 liter 
tanks were exposed to a pulse (surface slick of 25 
ml) of diesel oil and held for 21 days to depurate. 
Taste panels revealed a highly significant differ- 
ence between samples, as well as a preference for 
the untreated samples at days 10 and 11. The odor 
of the raw treated samples differed significantly 
from that of the control at each of the sampling 
times. Cooking appeared to remove the oily odor 
from the raw lobster. Significantly elevated con- 
centrations of total aromatics were found in the 
hepatopancreas of both sexes at days 3-4 and 10-11 
and in the tail muscle of male and female lobsters 
10-11 days after initial exposure and decreased 
thereafter. Tainting of lobsters can occur within 10 
days of exposure to diesel, and this effect can be 
reversed within 20 days after initial exposure. (Au- 
thor’s abstract) 

W89-11400 


INFLUENCE OF AQUEOUS ALUMINIUM 
AND ORGANIC ACIDS ON MEASUREMENT 
OF ACID NEUTRALIZING CAPACITY IN SUR- 
FACE WATERS. 

Corvallis Environmental Research Lab., OR. 

For primary bibliographic entry see Field 5B. 
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EFFECT OF COPPER AND ZINC ON THE 
GROWTH AND EMERGENCE OF EPEORUS 
LATIFOLIUM (EPHEMEROPTERA) IN AN 
INDOOR MODEL STREAM. 

National Inst. for Environmental Studies, Ibaraki 
(Japan). Environmental Biology Div. 

S. Hatakeyama. 

Hydrobiologia HYDRB8, Vol. 174, No. 1, p 17-27, 
April 1989. 6 fig, 2 tab, 15 ref. 


Descriptors: *Copper, *Zinc, *Model studies, 
*Mayflies, *Growth, *Water pollution effects, 
Aquatic insects, Heavy metals, Streams, Food 
chains, Diatoms, Algae. 


Effects of Cu and Zn through food as well as 
through the water on the growth and emergence 
of the young larvae of Epeorus latifolium (Ephe- 
meroptera), were investigated using an indoor 
model stream. The critical lowest concentrations 
of Cu which have significant effects on the growth 
of the larvae were between 10 and 15 micrograms/ 
liter Cu. Growth and emergence of the larvae fed 
on the algae (diatoms) which accumulated more 
than 1000 micrograms Cu/g (dry wt.) were signifi- 
cantly impaired. Growth of the mayfly larvae ex- 
posed to 100 or 300 micrograms/liter Zn ceased 
after the second week, and all died before emer- 
gence. At 30 micrograms/liter Zn, the growth rate 
decreased gradually and many larvae died before 
emergence. The molt interval also nearly doubled 
that of the control at these concentrations. Growth 
and emergence of the mayfly fed the algae which 
accumulated more than 2000 micrograms/g of Zn 
were significantly affected. (Author’s abstract) 
W89-11412 


EUTROPHICATION OF LAKE NEUCHATEL 
INDICATED BY THE OLIGOCHAETE COM- 
MUNITIES 


Conservation de la Faune, Saint-Sulpice (Switzer- 
land). 

C. Lang. 

Hydrobiologia HYDRB8, Vol. 174, No. 1, p 57-65, 
April 1989. 3 fig, 2 tab, 15 ref. 


Descriptors: *Eutrophic lakes, *Oligotrophic lakes, 
*Mesotrophic lakes, *Water pollution effects, *Oli- 
gochaetes, *Eutrophication, Population dynamics, 
Dissolved oxygen, Trophic level, Switzerland. 





Lake Neuchatel (Switzerland), oligotrophic until 
1950, was meso-eutrophic in 1980. The relative 
abundance in worm communities of Peloscolex 
velutinus and Stylodrilus heringianus was used to 
monitor the trophic state of the lake. In 1980, the 
median relative abundance of these oligotrophic 
species was 9% in the whole of Lake Neuchatel 
compared with 70% in oligotrophic lakes, 35% in 
mesotrophic lakes, and 0% in eu’ se ae lakes. The 
scarcity of oligotrophic species in the deepest area 
(153 m) characterized better the meso-eutrophic 
state of Lake Neuchatel than oxygen concentra- 
tions which never descended below 6 mg/L. Loca- 
tion of the area within the lake from where worms 
were sampled was of critical importance to assess 
the trophic state: some areas reflected the past 
rather than the present state of the lake. (Author’s 


abstract) 
W89-11414 


EMERGENCE OF CHIRONOMIDAE (DIP- 
TERA) FROM A DELTA-SWAMP RECEIVING 
THERMAL EFFLUENT. 


Environmental and Chemical Sciences, Inc., 
Aiken, SC. 

B. G. Coler, and B. C. Kondratieff. 

Hydrobiologia HYDRB8, Vol. 174, No. 1, p 67-77, 
April 1989. 8 fig, 1 tab, 38 ref. 


Descriptors: *Water pollution effects, *Wetlands, 
*Therma! pollution, *Midges, *Thermal stress, 
*Swamps, *Nuclear powerplants, Temperature ef- 
fects, Dissolved oxygen, Ecological effects, Envi- 
ronmental effects. 


Chironomid pupal exuviae were collected over an 
eight-week period from a delta-swamp which re- 
ceives thermal effluent from a nuclear reactor on 
the Savannah River Plant, South Carolina. Two 
sites were sampled using box-type emergence 
traps. Site 1 was directly in a major thermal plume 
channel, and site 2 was outside the plume in a stand 
of stressed bald cypress trees. Sixteen chironomid 
taxa were collected, of these, species of Chirono- 
mus (42%) and Tanytarsus (35%) dominated the 
warmer site (site 1, maximum temperature 46 C), 
whereas Tanypus neopunctipennis comprised 
>84% at site 2 (maximum temperature 43 C). 
Emergence substantially increased at both sites 
after the reactor was shut down and water tem- 
peratures returned to ambient (27-28 C). Tanytar- 
sus sp. 1 and T. neopuncti; is were capable of 
successfully emerging during water temperature 
periods of 40-46 C. The deep organic sediment, 
characteristic of the delta-swamp apparently 
served as a refugium for these and other species of 
midges during high temperature periods. It is sug- 
gested that the ability of some taxa to tolerate these 
elevated temperatures may be a combination of 
several factors: behavioral and ecological adapta- 
tions to utilize available refugia; and physiological 
adaptations to withstand higher temperatures and 
low dissolved oxygen concentrations. (Author’s 
abstract) 
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NUTRIENT LOAD CARRIED BY THE RIVER 
PO INTO THE ADRIATIC SEA, 1968-87. 

Milan Univ. (Italy). Ist. di Biologia. 

For primary bibliographic entry see Field 5B. 
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SARGASSUM MUTICUM AND OTHER IN- 
TRODUCED JAPANESE MACROALGAE: BIO- 
LOGICAL POLLUTION OF EUROPEAN 
COASTS. 

Oslo Univ. (Norway). Dept. of Biology. 

J. Rueness. 

Marine Pollution Bulletin MPNBAZ, Vol. 20, No. 
4, p 173-176, April 1989. 1 fig, 24 ref. 


Descriptors: *Algae, *Fouling, *Eutrophication, 
*Introduced species, Norway, Oysters, Aquatic 
weeds, Ecological effects. 


The first finds of attached populations of the Japa- 
nese brown seaweed Sargassum muticum are re- 
ported from Norway, and the rapid spread of this 
Invasive species in Europe during the last 15 yr is 
discussed. The numerous air bladders of S. muti- 
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- make drifting fragments an effective Peon of 
a dispersal. The alga is monoecious and 

if-fertile, so that a single branch is capable of 

i perennating 


scouring. Other recent a, of large 


brown algae caused by importation of Japanese 
— in mariculture Ne > Undaria i 


fling community Changs sora wh ne 
ble competitive exclusion of indigenous species 
may have many indirect, system-level effects on 
the biota. The amount of ecological disturbance 


National Centre for Marine Research, Athens 
(Greece 


). 
A. Zenetos, and E. Papathanassiou. 
Marine Pollution Bulletin MPNBAZ, Vol. 20, No. 
4, p 176-181, April 1989. 7 fig, 2 tab, 36 ref. 


Descriptors: *Water pollution effects, *Benthos, 
*Tannery wastes, *Multivariate analysis, Species 
diversity, Spatial distribution, Aegean Sea, Species 
composition, Population dynamics. 


Classification and ordination techniques were em- 
ployed on the benthic communities of the gulf of 
Geras (Lesvos Island, Aegean Sea, Greece), as 
supplementary to conventional measures used (spe- 
cies composition, species diversity, abundance, 
community diversity and evenness) in order to 
assess the impact tannery effluents have on them. 
There is no evidence of contamination or disturb- 
ance of any sort, not even at stations near the 
tannery conductors as concluded from the above 
community parameters. Seasonal changes were ap- 
parent in species diversity and abundance, but they 
were of secondary importance to spatial changes, 
related to differences in sediment type. Both multi- 
variate techniques applied, led to ae same distribu- 
tional pattern. That is, the station in the open sea 
and the station near the tannery conductor are 
separated from the others. At a lower level of 
similarity, a subgroup of stations is formed by the 
stations located at the narrow channel, while an- 
other subgroup is formed by the stations located in 
the inner part of the gulf. Since there is no sign of 
major disturbances in the benthic communities, the 
above grouping must be attributed to differences in 
sediment type, degree of isolation, depth and wave 
action. (Author’s abstract) 

W89-11419 


CONCENTRATIONS OF DICHLORVOS IN 
BEIRTREACH BUI BAY, IRELAND. 

Trinity Coll., Dublin (Ireland). Dept. of Zoology. 
ad creed bibliographic entry see Field 5B. 


REGIONAL LAKE AND RESERVOIR CANONI- 
CAL ENVIRONMENTS. 

Environmental Monitoring Systems Lab., Las 
Vegas, NV. 

ae bibliographic entry see Field 2H. 


CLONED RAINBOW TROUT LIVER P(1)450 
COMPLEMENTARY DNA AS A POTENTIAL 
ENVIRONMENTAL MONITOR. 

Medical Coll. of Wisconsin, Inc., Milwaukee. 
Dept. of Pharmacology and Toxi Bison 


For primary bibliographic entry see 
W89-11431 


Effects Of Pollution—Group 5C 


BIOTOP IMPAIRMENT CAUSED BY POTAS- 


DER WERRA UND OBERWESER), 
G. Buhse. 


Zeitschrift fuer Wasser-und Abwasser Forschung 
ZWABAQ, Vol. 22, No. 2, p 49-56, April 1989. 4 
fig, 9 tab, 10 ref. English summary. 


DETERMINATION OF ORGANOPHOSPHOR- 

OUS COMPOUNDS AND CARBAMATES BY 

THEIR INHIBITION OF CHOLINESTERASE, 

PART 1: Seem VALUES ON IMMOBI- 
ILINESTERASE 


VON PHOSPHORPESTIZIDEN UND INSEKTI- 
ZIDEN CARBAMATEN MITTELS CHOLINES- 


TERASEHEMMUNG). 
Technische Univ. Muenchen (Germany, F.R.). 
Inst. fuer Wasserchemie und Chemische Balneolo- 


gie. 
For primary bibliographic entry see Field 5A. 
W89-11434 


ARAMETER 

HERBIZIDEN 
Technische Univ. Muenchen (Germany, F.R.). 
Inst. fuer Wasserchemie und Chemische Balneolo- 


gie. 
For primary bibliographic entry see Field 5A. 
W89-11435 


HORIZONTAL DISTRIBUTION OF ROTIFER 
PLANKTO) 


Balatoni Limnologiai Kutato Intezete, Tihany 


(Hungary). 
For primary bibliographic entry see Field 2H. 
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ECOLOGICAL EFFECTS OF PENTACHLORO- 
PHENOL ON THE BRACKISH-WATER AM- 
PHIPOD GAMMARUS TIGRINUS. 

Mount Allison Univ., Sackville (New Brunswick). 
Dept. of Biology. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


W. G. Kierstead, and F. Barlocher. 
Archiv fuer Hydrobiologie AHYBA4, Vol. 115, 
No. 1, p 149-156, March 1989. 4 fig, 22 ref. 


Descriptors: *Water pollution effects, Physiologi- 
cal ecology, *Brackish water, *Gammarus, Pesti- 
cides, *Toxicity, *Amphipods, Physiology, Salini- 
ty, Contamination, Sublethal effects, Spawning, 
Food chains, Mortality 


In water with a salinity of 7.5 ppt, the pentachloro- 
phenol (PCP) concentration required for 50% 
mortality of Gammarus tigrinus within four days 
was 371 microg/L. Sublethal concentrations of 
PCP increased the tissue respiration rate of G. 
tigrinus. However, this effect was less pronounced 
at a salinity of 29 ppt. Because respiration becomes 
less efficient, growth and reproduction usually de- 
cline at sublethal exposure to PCP. Prolonged 
ure to low PCP concentration reduced the 
loric content of animals kept in low salinity 
water. Persistent sublethal contamination with 
PCP can be expected to lower energy accumula- 
tion in G. tigrinus. This will undoubtedly lower its 
ability to reproduce successfully, leading to declin- 
ing populations, and maybe eventually to its ex- 
tinction in a contaminated environment. In addi- 
tion, it may no longer be able to fulfill its function 
in the food web. Its decline in numbers, and its 
lower caloric content, will adversely affect upper 
trophic levels. (White-Reimer-PTT) 
W89-11449 


HOME SHOWER-BATH PSEUDOMONAS 
FOLLICULITIS. 

Rogoff-Wellcome Medical Research Inst., Petach 
Tikva (Israel). t. of Internal Medicine. 

D. Huminer, C. Block, H. Shmuely, and S. D. 
Pitlik. 

Israeli Journal of Medical Sciences IIMDAI, Vol. 
25, No. 1, p 44-45, 1989. 14 ref. 


Descriptors: *Pseudomonas, *Public health, *Path- 
ogenic bacteria, *Pathogens, *Human diseases, 
Contamination, Water pollution, Pseudomonas fol- 
liculitis, Infection, Swimming pools, Human pa- 
thology. 


Pseudomonas folliculitis is a newly described skin 
rash that characteristically occurs in persons who 
bathe in contaminated water. It is characterized by 
follicular maculopapular, pustular and/or vesicular 
skin lesions distributed predominantly over the lat- 
eral aspects of the trunk, on the axillae, buttocks 
and proximal of the extremeties. The mean 
incubation period is 48 h following exposure to 
contaminated water. Most outbreaks have been 
associated with the use of public hot-tubs, and 
whirlpools and swimming pools (mainly in hotels, 
motels, and health spas). Less frequently, the infec- 
tion has also been contracted in a public sauna, a 
public waterslide, a home whirlpool, and a physio- 
therapy pool. It is suggested that home shower- 
baths should be added to the list of potential 
sources of Pseudomonas folliculitis. The growth of 
Pseudomonas may be encouraged by exessive 
water temperature, and a water supply system has 
been reported to be a source of Pseudomonas. 
(White-Reimer-PTT) 

W89-11462 


TOLERANCE OF OXYGEN DEFICIT BY 
ELVERS (ANGUILLA ANGUILLA L.,) (TOLER- 
ANCE AU DEFICIT D’OXYGENE CHEZ LA 
CIVELLE (ANGUILLA ANGUILLA L.)). 

Ecole Nationale Superieure Agronomique de Tou- 
louse (France). Lab. d’Ichthyologie Appliquee. 

M. Wozniewski. 

Roczniki Nauk Rolniczych, Seria H: Rybactwo 
RNRRBS, Vol. 101, No. 4, p 177-182, 1988. 2 fig, 
12 ref. English summary. 


Descriptors: *Water pollution effects, *Oxygen 
deficit, *Oxygen requirements, *Mortality, *Eel, 
Fish, Water temperature, Garonne River, France, 
Growth stages, Juvenile growth stage. 


The oxygen tolerance of elvers (Anguilla anguilla) 
from the Garonne River, France was examined. 
The oxygen level causing 50% mortality was 1.18 
mg O2/L during a 24-h test carried out at 20 C 


water temperature. These results are comparable 
to those previously reported for the tench. (Au- 
thor’s abstract) 
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DETECTION OF PILUSLIKE STRUCTURES 
ON CLINICAL AND ENVIRONMENTAL ISO- 
LATES OF VIBRIO VULNIFICUS. 

Texas Univ. Medical School at Houston. 

R. M. Gander, and M. T. LaRocco. 

Journal of Clinical Microbiology JCMIDW, Vol. 
27, No. 5, p 1015-1021, May 1989. 2 fig, 3 tab, 38 
ref. 


Descriptors: *Vibrio, *Bacterial physiology, *Epi- 
demiology, Bacteria, Pathogenic bacteria, Iso! 

tion, Microbiological studies, Microscopic analysis, 
Bacterial analysis, Chemical composition, Sugars. 


Vibrio vulnificus causes serious, sometimes fatal, 
infections in humans. septicemias, with a 
mortality of 50%, develop after ingestion of con- 
taminated seafood, especially raw oysters. Twenty 
clinical isolates of Vibrio vulnificus were com- 
pared with 10 environmental strains by using elec- 
tron microscopy and agglutination assays with 
human ytes, guinea pig and 
Saccharomyces cerevisiae. In addition, the isolates 
were tested for ability to adhere to the human 
epithelial cell lines HEp-2 and A549. When exam- 
ined by electron microscopy, 16 (80%) of the 20 
clinical isolates demonstrated the presence of pilus- 
like structures; the composition of the bacterial 
populations ranged from 0 to 68% piliated cells. In 
contrast, only 3 (30%) of the 10 environmental 
isolates were piliated, with a range from 0 to 16% 
piliated cells. Multiple patterns of adherence inhi- 
bition were observed. Adherence to A549 cells 
showed 8 (40%) of 20 clinical isolates and 0 (0%) 
of 10 environmental strains with averages of > 10 
adherent bacteria per cell. A statistical association 
between attachment and the isolate source was 
demonstrated (P < 0.05). These data suggest that 
the presence of piluslike structures and the ability 
to adhere to human epithelial cell lines may be 
more closely associated with V. vulnificus isolates 
from clinical specimens than with environmental 
strains. (Dcria-PTT) 
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VIABILITY OF GIARDIA CYSTS SUSPENDED 
IN LAKE, RIVER, AND TAP WATER. 
Minnesota Univ., Minneapolis. Dept. of Lab. Med- 
icine. 
oP. > npn L. Cole, D. G. Schupp, and S. L. 
= 

a and Environmental Microbiology 
AEMIDF, Vol. 55, No. 5, p 1223-1229, May 1989. 
5 fig, 1 tab, 36 ref. US EPA Cooperative Agree- 
ment CR-814622 


Descriptors: *Human diseases, *Giardia, *Fate of 
pollutants, *Path of pollutants, *Protozoa, *Sur- 
vival, *Epidemiology, *Parasites, *Water pollution 
effects, Lakes, Rivers, Drinking water, Water tem- 
perature, Monitoring, Dissolved oxygen, Acidity, 
Feces, Distilled water, Temperature effects. 


The viability of Giardia muris cysts suspended in 
lake, river, and tap water were studied while moni- 
toring water temperatures, dissolved oxygen, pH, 
and other water quality parameters. Fecal pellets 
containing G. muris cysts were placed in glass vials 
covered with filter paper and exposed to (1) lake 
water at 15 ft and 30 ft, (2) river water, (3) tap 
water, and (4) distilled water stored under labora- 
tory conditions. In the fall, the cysts suspended at 
30 ft in lake water remained viable for up to 56 
days whereas cysts stored at 15 ft were nonviable 
after day 28. The G. muris cysts exposed to river 
water remained viable up to 28 days as determined 
by the production of giardiasis in mice. G. muris 
cysts suspended in tap water showed no signs of 
viability after 14 days, while cysts serving as con- 
trols (exposed to refrigerated distilled water) re- 
mained viable for up to 56 days. In the winter, 
Giardia cysts suspended in either lake or river 
water were viable for 56 to 84 days whereas cysts 
exposed to tap water were nonviable by day 14. 
Comparison of water quality parameters with the 
seouli of of viability determination revealed that only 


decreased water temperature (< 10 C) was con- 
sistent with prolonged survival of G. muris in 
different types of environmental water. (Author’s 
abstract) 

W89-11510 


RESPONSE OF WHITE CLOVER (TRIFOLIUM 
REPENS L.) AND RYEGRASS (LOLIUM PER- 


ENNE L.) TO ACID RAIN IN SITUATIONS OF 
SPECIES INTERFEREN' 


CES. 
Institute of Terrestrial Ecology, Bangor (Wales). 
Bangor Research Station. 
ke —— and M. Hornung. 
New Phyto! ee ge NEPHAYV, Vol. 111, No. 3, p 
483-489, March 1989. 3 fig, 4 tab, 16 ref. 


Descriptors: *Acid rain effects, *Clovers, 
*Grasses, *Crop yield, Sulfuric acid, Water pollu- 
tion effects, Population density, Model studies, 
Canopy, Spatial distribution, Temporal distribu- 
tion. 


Pure stands of Trifolium repens L. N.Z. Huia and 
Lolium perenne L. $32 and mixtures of various 
densities and frequencies were treated with sulfuric 
acid solutions of pH 2.5, 3.5, and 5.6. The species 
yield was recorded over five sequential harvests. 
Multifactorial response equations were used to de- 
scribe the behavior of the species yield as a func- 
tion of acidity and the density of both speci 
Predictions, made through these models, 
that the response of yield of these species to simu- 
lated acid rain treatments varied greatly depending 
on the planting density, the time of hi harvesting, and 
on whether the plants were growing in monocul- 
ture or in mixture. This suggests that it is not 
sufficient to consider the effects of experimentally 
applied acid rain on single individuals or low den- 
sity stands, since the results obtained will not re- 
flect the response in a close canopy sward. In field 
conditions, this complexity will be even greater as 
a result of (1) complex rainfall-canopy interactions, 
(2) variation in precipitation chemistry and s 
gistic effects of these chemicals, and (3) spatial and 
temporal variations in soil conditions. Models such 
ose presented here may, however, be of value 
in simplifying the description of the response of 
plants to complex interactions between pollutants 
and other environmental factors especially in cases 
where greater complexity than is  esaynered in most 
controlled dose-response ex uired to 
simulate more closely field oui, Author’s 
abstract) 
W89-11527 


SENSITIVITY OF FOREST PLANT REPRO- 
DUCTION TO LONG-RANGE ae 
AIR POLLUTANTS: THE EFFECTS OF WET 
DEPOSITED ACIDITY AND COPPER ON RE- 
PRODUCTION OF POPULUS TREMULOIDES. 
Maritimes Forest Research Centre, Fredericton 
(New Brunswick). 

R. M. Cox. 

New Phytologist NEPHAV, Vol. 110, No. 1, p 33- 
38, September 1988. 2 fig, 3 tab, 36 ref. Canadian 
Forestry Service-Maritimes Contract OS082- 
00289. 


Descriptors: *Air pollution effects, *Forests, *Ger- 
mination, *Acid rain effects, *Copper, Trees, 
Pollen, Acidity, Simulated rainfall. 


Few, if any, studies have been carried out that 
examine and relate in vivo pollen germination fol- 
lowing simulated wet deposition of acidity and 
copper with various fruit and seed set 

of trees. The methods used with inflorescences of a 
wind-pollinated tree, Populus tremuloides, are re- 
ported here. The effect of simulated rain at the 
time of pollination was shown to increase fruit 
abortion significantly. In addition, an overall sig- 
nificant negative correlation was fouid between 
fruit abortion and pH but, in the absence of copper, 
fruit abortion recovered at the lowest pH (2.6). 
Seeds per fruit and percentage of placenta with full 
seeds were significantly reduced at pH 2.6 in the 
presence of 0.05 mg/1 Cu compared with the con- 
trol. These two seed set parameters were also 
significantly intercorrelated (P < 0.01) with fruit 
abortion suggesting that lack of seed set may be 





the cause of the abortion. The significant correla- 
tion of both in vivo pollen germination and fruit 
abortion with pH, especially in the presence of 
copper, supports the view that inhibition of the 
pollen on the stigma by the simulated rain is re- 
sponsible for the lack of seed set above the re- 
quired threshold that prevents fruit abortion. (Au- 
thor’s abstract) 
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EFFECTS OF SOURCE AND DESTINATION 
ON GROWTH AND METAL UPTAKE IN 
FRESHWATER CLAMS RECIPROCALLY 
TRANSPLANTED AMONG SOUTH CENTRAL 
ONTARIO LAKES, 

University of Western Ontario, London. Dept. of 


rey 7 

ch, and R. H. Green. 
Canadian Journal of Zoology CJZOAG, Vol. 67, 
No. 4, p 855-863, April 1989. 4 fig, 6 tab, 52 ref. 


Descriptors: *Ontario, *Lakes, *Alkalinity, *Water 

pollution effects, *Clams, *Heavy metals, *Bioac- 

cumulation, *Growth rates, Aquatic populations, 

Aquatic habitats, Mollusks, Trace elements, 

Copper, Zinc, Manganese, Cadmium, Aquatic ani- 
Bioindicators. 


The relative contributions of genotype and envi- 
ronment to growth and metal uptake in freshwater 
unionid clams (Elliptio complanata) were evaluat- 
ed using a reciprocal transplant experiment. In 
August 1985, comparable sites were selected in 
three south central Ontario lakes with alkalinities 
of 22, 153, and 238 microequiv/L. Shell length, 
height, and width varied in a manner that could 
not be related to lake alkalinities. There were 
differences among the clam populations in allelic 
frequencies (at the Pgm and Lap-2 loci). Clams 
were marked, measured, and reciprocally trans- 
planted among the three lakes. In August 1986, 
marked individuals were recovered, remeasured, 
and analyzed for levels of Cu, Zn, Mn and Cd in 
soft tissues. The transplant source had a strong 
influence on clam growth during the post-trans- 
plant year. This source effect may result from 
genetic differences among the populations. Tissue 
metal ccncentrations at the end of the post-trans- 
plant year were a function of both source and 
destination. The use of freshwater clams as trans- 
plant biomonitors must be reassessed since there is 
a strong source component to growth and metal 
uptake. In transplant experiments, a common 
source (a particular site within a particular lake) 
should be used, and post-transplant periods of 
more than 1 year may be necessary for the influ- 
ence of the destination environment to dominate 
the influence of the source environment. (Author’s 


abstract) 
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EFFECTS OF COPPER ON SPECIES COMPO- 
ae ee BENTHIC INSECTS IN A SIERRA 


‘ALIFORNIA, STREAM. 
Geological aaa Menlo Park, CA. Water Re- 
sources Div. 
H. V. Leland, S. V. Fend, T. L. Dudley, and J. L. 
Carter. 


Freshwater Biology FWBLAB, Vol. 21, No. 2, p 
163-179, April 1989. 2 fig, 3 tab, 45 ref. 


Descriptors: *Species composition, *California, 
*Stream biota, *Water pollution effects, *Copper, 
*Benthic fauna, *Aquatic insects, Population expo- 
sure, Stream pollution, Population dynamics, 
Heavy metals, Trace elements, Trophic level, 
Aquatic environment, Species diversity, Produc- 
tivity, Oligotrophy. 


Effects of copper on species composition and pro- 
duction of benthic insects in an oligotrophic stream 
dosed at low concentrations (2.5-15 micro; 

Cu sub T; approximately 12-75 ng/l Cu(2+)) were 
determined. Dosing was initially in autumn-early 
winter when peak densities of many species occur. 
It was resumed the following summer near the 
time of egg hatch of most species and continued 
through the remaining aquatic stages of univoltine 
and multivoltine taxa. Declines in population densi- 
ty of species representing all major orders (Ephe- 
meroptera, Plecoptera, Coleoptea, Trichoptera, 
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and Diptera) occurred at 5 and/or 10 micrograms/ 
1 Cu sub T. Differences in sensitivity among fami- 
lies existed in the Plecoptera, Trichoptera and Dip- 
tera. These diffe: were app y related to 
the trophic preferences of taxa, with herbivores 
and detritivores more sensitive than predators. 
Equivalent percentage declines in annual produc- 
tion occurred for herbivores/detritivores and pred- 
ators exposed to copper, suggesting an adjustment 
in total predator production in response to the 
reduction in prey abundance. Possible examples of 
release of benthic insects from competition with 
less tolerant species were rare. Of the thirty-seven 
most abundant taxa, only the predators Rhyaco- 
phila vaccua and Rhy: hila angelita were more 
abundant (than in the control) at copper concentra- 
tions (S and 10 micrograms/1 Cu sub I) causing 
population declines of other species. Species rich- 
ness and percentage similarity were sensitive com- 
munity-level indices of copper toxicity, whereas 
Brillouin’s diversity was insensitive to differences 
among the control and copper-treated stream sec- 
tions. (Author’s abstract) 

W89-11544 





EFFECT OF NONPOINT POLLUTANT 


W. J. Choi, and C. K. Park. 

Bulletin of National Fisheries University of Pusan, 
Vol. 28, No. 2, p 15-21, December 1989. 6 fig, 3 
tab, 14 ref. English summary. 


Descriptors: *Water pollution effects, *Water qual- 
ity, *Urban hydrology, *Nonpoint pollution 
sources, *Korea, *Rainfall-runoff relationships, 
Storm runoff, Biochemical oxygen demand, Sus- 

led solids, Nitrogen, Phosphates, Pollution 
oad, Project planning. 


This study was performed to evaluate the effects of 
nonpoint | ww sources on water quality of 
streams of Dong-Cheon and Daeyeon-Cheon in 
Pusan city, Korea from June, 1985 to August, 
1985. Average concentrations of BOD, 
solids, total inorganic nitrogen, and phosphate 
phosphorus during the wet weather were about 1.1 
to 7.8 times higher than those of the dry weather, 
and the highest concentrations of these pollutants 
were found following the first flush of rain. Sixty- 
three to eighty percent of the suspended solids 
associated with runoff settled out within 20 min- 
utes. The mass loading of BOD, total suspended 
solids, total inorganic nitrogen and phosphate 
phosphorus were estimated to be 60 ton/sq km/y, 
235.0 ton/sq km/y, 7.2 —— and 0.9 ton/sq 
km/y, respectively, during the wet weather. The 
large amount of pollutants from nonpoint sources 
during wet weather adversely affect the water 
quality of the bays and rivers. Therefore, it is 
necessary to consider the loading of nonpoint 
sources of pollutants for planning sewage treat- 
ment plants. (Author’s abstract) 

W89-11606 


BIOLOGICAL IMPOVERISHMENT IN LAKES 
OF THE MIDWESTERN AND NORTHEAST- 
ERN UNITED STATES FROM ACID RAIN. 
Department of Fisheries and Oceans, Winnipeg 
(Manitoba). Freshwater Inst. 

D. W. Schindler, S. E. M. Kasian, and R. H. 
Hessiein. 

Environmental and Technology 
ESTHAG, Vol. 23, 7. ry p 573-580, May 1989. 2 
fig, 7 tab, 59 ref. 


Descriptors: *Model studies, *Acid rain, *Lakes, 
Calcium, Magnesium, Hydrogen ion concentra- 
tion, Organic carton, Environmental effects, Fish, 
Tolerance, Neutralization, Invertebrates. 


A model based on relationships between Ca + Mg, 
acid-nevtralizing capacity, pH, and dissolved or- 
ganic carbon was used to predict the changes in 
the pH of acid-sensitive lakes (Ca + Mg < 200 
microequiv/L) in the northeastern and midwestern 
United States, using the U.S. EPA’s Eastern Lake 
Survey data base. A second model, relating esti- 
mated pH changes to the pH tolerances of aquatic 
taxa, was used to predict the degree of biotic 
impoverishment caused by acid precipitation. The 
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largest predicted declines in median pH were 0.6 
uni in the Adirondacks and 07 unit i the Poco 
nos/ would result in the 


pper 
W89-11621 


pe ton OXYGEN —_— IN THE 
MID-PASSAIC RIVER: 


THEMATICAL 
MODEL. 
Cook ne New Brunswick, NJ. Dept. of Envi- 
ronmental Science. 
For primary bibliographic entry see Field 5B. 
wa9-11642. 


JOINT ACTION OF AMMONIA AND NITRITE 
ON ARTEMIA NAUPLII. 

National Taiwan Coll. of Marine Science and 
ican oe fy, hg 

Chen, K. Chen, and J. Liao. 

Acai AQCLAL, Vol. TN, No. 4, p 329-336, 
April 1989. 4 fig, 3 tab 19 ref. 
Stine shia, 


fects, *Fish ‘sent *Ammonia, * 
lethal effects, Bi effects, *Nitrites, *Toxicity, 
fects, Biochemistry, pn agg animals, Pop- 
limit x 
t. 


Newly hatched Artemia 


trations were 334.7 mg/l for TAN, 5.65 

FAN and 1141.0 mg/1 for nitrite-N. When 
toxicity ratio of the ammonia-nitrite mixture was 
1:1, equivalent 24-h LCSO concentrations were 
252.3 mg/1 for TAN, 4.26 mg/| for FAN and 928.4 


N13 and 274 mg/l for FAN and 500 
for TAN, 5.15 and 2.74 mg/l for FAN snd 8 
and 266.2 mg/I for nitrite-N, respectively. In 
tures, ammonia and nitrite exhibited a 

Si a ee eel ee te eee 
(Author’s abstract) 

W89-11644 


EFFECT OF VEGETABLE OIL FACTORY EF- 
jn ON THE GONADS OF A FRESHWA- 
TER TELEOST, IPNEUSTES FOSSILIS 


HETERO) 
(BL.)-A BIOCHEMICAL STUDY. 


J. K. Kondal, P. K. Saxena, and G. L. Soni. 
Environmental Pollution ENPOEK, Vol. 57, No. 
2, p 117-125, 1989. 3 tab, 23 ref. 


Descriptors: *Food- ing wastes, *Oil wastes, 
*Spawning, *Sublethal effects, *Fish physiology, 
*Organic wastes, *Water pollution effects, 

tion exposure, Biochemistry, Liquid wastes, Ef- 
fluents, Chemical — Aquatic animals, Metab- 
olism, Lipids, Fatty acids. 


The effects we » a 4, 10, 
15 percent v/v) of vegetable oil factory effluent on 
bry ar the = 

in eae ) 
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Group 5C—Effects Of Pollution 


ent. This decrease/increase in the biochemical pa- 
rameters was more or less dependent on the con- 
centration of the effluent. The type of decline in 
the total lipids of the ovaries/testes observed in 
effluent-ex fish in this study has been associ- 
ated with inhibition of the lipid synthesis, and/or 
comparatively greater utilization of the stored 
lipids, and also with the low occurrence of the 
vitellogenic and yolky oocytes of the ovaries. 
However, it is also associated with the loss of 

genetic cells in the tests. (Friedmann- 


W89-11648 


REPRODUCTIVE IMPAIRMENT IN A FISH 
INHABITING A CONTAMINATED COASTAL 
ENVIRONMENT OFF SOUTHERN CALIFOR- 


NIA, 
Occidental Coll., Los Angeles, CA. Dept. of Biol- 


ogy. 

TE. Hose, J. N. Cross, S. G. Smith, and D. Diehl. 
Environmental Pollution ENPOEK, Vol. 57, No. 
2, p 139-148, 1989. 2 fig, 1 tab, 43 ref. NOAA 
Grant NA-%5-ABD-00003. 


Descriptors: *Water pollution effects, *Fertility, 
*Spawning, *Coastal waters, *Fish populations, 
Population exposure, Fish behavior, Sublethal 
effect, DDT. 


White croaker (Genyonemus lineatus), collected 
from a highly contaminated site in San Pedro Bay 
and from a reference site 80 km away (Dana 
Point), were induced to spawn in the laboratory. 
Forty-one percent of San Pedro Bay females and 
54 percent of Dana Point females spawned. Exami- 
nation of the ovaries of non-spawning females re- 
vealed that spawning was imminent in the remain- 
der of Dana Point fish but only in 16 percent of the 
San Pedro Bay fish. The remainder of the San 
Pedro Bay fish (43 percent) contained only imma- 
ture, yolky oocytes. No croakers containing more 
than 3-8 ppm ovarian total DDT could be induced 
to spawn whereas 36 percent of a contemporane- 
ous San Pedro Bay sample had ovarian total DDT 
residues in excess of 4 ppm. This suggests that the 
inability to induce spawning in white croaker may 
be associated with an ovarian total DDT threshold 
of about 4 ppm. These data, coupled with observed 
decreases in fecundity (32 percent), fertility (14 
percent), and early oocyte loss (30 percent) rela- 
tive to reference fish, could partially explain the 
population declines observed for many southern 
California fishes since the 1940s. (Author’s ab- 


stract) 
W89-11649 


ACIDITY STATUS AND PHYTOPLANKTON 
nee RICHNESS, ST. 


ag York State Museum, Albany. Science Service 


c ‘A. Siegfried, J. A. Bloomfield, and J. W. 
Sutherland. 

Hydrobiologia HYDRBS, Vol. 175, No. 1, p 13-32, 
April 29 1989. 8 fig, 7 tab, 34 ref. 


Descriptors: *Species composition, *New York, 
*Acid rain effects, *Standing crops, *Species di- 
versity, *Acidic water, *Adirondack Mountains, 
*Phytoplankton, *Hydrogen ion concentration, 
*Mountain lakes, Lakes, Physico chemical proper- 
ties, Aquatic habitats, Chlorophyll, Biomass, 
Aquatic plants, Ecosystems, Dinoflagellates, 
Chlorophyta, Chrysophyta. 


The yyy t phytoplankton communities of 
more than 100 k lakes ranging in pH 
from 4.0 to 7.2 far characterized in relation to 25 
physical-chemical parameters. Phytoplankton spe- 
cies richnes: declined significantly with increasing 
acidity. Acidic lakes (pH < 5.0) averaged fewer 
than 20 species while more circumneutral waters 
(pH > 4.5) averaged more than 33 species. Phyto- 
plankton abundance was not significantly correlat- 
ed with any of the measured physical-chemical 
parameters, but standing crop parameters, i.e., 
chlorophyll a and phytoplankton biovolume, did 
correlate significantly with several parameters. 
Midsummer standing crop correlated best with 


total phosphorus concentration but acidity status 
affected the standing c’ yr cage se relationship. 
Circumneutral waters of low phosphorus content, 
i.e. < 10 micrograms/1 TP, averaged 3.62 micro- 
grams/1 chlorophyll a whereas acidic lakes of the 
— phosphorus content averaged only 1.96 mi- 
chlorophyll a. The midsummer chloro- 
phyll content of lakes of high phosphorus content, 
ie. > 10 micro TP, was not significantly 
affected by acidity status. Adirondack phytoplank- 
ton community composition changes with increas- 
ing acidity. Such communities, in midsummer, can 
be classed into one of four t : (1) depauperate 
clear water acid lake assemblages dominated by 
dinoflagellates, (2) the more diverse oligotrophic 
acid lake communities, (3) the productive acid lake 
communities dominated by green algae, and (4) the 
chrysophyte dominated community. (See also 
'W89-11654) (Author’s abstract) 
W89-11653 


PLANKTONIC ROTIFER COMMUNITY 
STRUCTURE IN ADIRONDACK, NEW YORK, 
U.S.A. LAKES IN RELATION TO ACIDITY, 
TROPHIC STATUS AND RELATED WATER 
QUALITY CHARACTERISTICS. 

New York State Museum, Albany. Science Service 
Div. 

C. A. Siegfried, J. A. Bloomfield, and J. W. 
Sutherland. 

Hydrobiologia HYDRB8, Vol. 175, No. 1, p 33-48, 
April 29 1989, 6 fig, 9 tab, 27 ref. 


Descriptors: *Water quality, *Adirondack Moun- 
tains, *Zooplankton, *Species composition, *New 
York, *Acid rain effects, *Acidic water, *Rotifers, 
*Hydrogen ion concentration, *Mountain lakes, 
*Trophic level, Species diversity, Aquatic popula- 
tions, Population density, Aquatic habitats, Bio- 
mass, Lakes, Alkaline water, Ecosystems. 


The structure of midsummer planktonic rotifer 
communities of 101 Adirondack lakes ranging in 
pH from 4.0 to 7.3 were characterized in relation 
to acidity and selected water quality parameters. 
More than 70 rotifer species were identified from 
collections in 1982 and 1984. None of the species 
collected could be considered acidobiontic or alka- 
libiontic. Keratella taurocephala was the most 
commonly collected rotifer, occurring in 94 of the 
study lakes. It was abundant throughout the range 
of pH investigated, but was particularly dominant 
in acidic waters, averaging > 85 percent of the 
rotifers collected from waters of pH < 5.0. Rotifer 
community structure can be related to three 
groups of water quality parameters. Community 
parameters (richness and diversity) are most highly 
correlated with parameters indicative of acidity 
status. Rotifer abundance correlates with tropic 
State indicators, i.e., chlorophyll a and total phos- 
phorus, over the full range of pH investigated. 
However, in acidic lakes, rotifer abundance is re- 
lated to true color and DOC, indicators of humic 
influences. The rotifer communities of the Adiron- 
dacks can be classified into four broad types: (1) 
diverse, productive, more alkaline lakes of about 
13 species, dominated by Conochilus unicornis, 
Kellicottia bostoniensis, Kellicottia longispina, and 
Polyarthra major; (2) productive, diverse, highly 
colored acid lakes, with about 8 species, often with 
very large populations (> 200/1), dominated by K. 
bostoniensis and K. taurocephala; (3) Depauperate 
(< 4 species) communities of clear water acid 
lakes, with low density populations dominated by 
K. taurocephala, and (4) extremely depauperate (2- 
3 species) acid lake communities with high flushing 
rates, dominated by C. unicornis. (See also W89- 
11653) (Author’s abstract) 

W89-11654 


CHRONIC TOXICITY OF CADMIUM TO 


University of Wales Inst. of Science and Technolo- 
gy, Cardiff. Dept. of Applied Biology. 

D. Pascoe, K. A. Williams, and D. W. J. Green. 
Hydrobiologia HYDRB8, Vol. 175, No. 2, p 109- 
115, May 8 1989. 5 fig, 4 tab, 22 ref. EEC Contract 
ENV.773.UK.H. 


Descriptors: *Midges, *Water pollution effects, 
*Toxicity, *Cadmium, *Heavy metals, *Sublethal 
effects, Growth stages, Larvae, Mortality, Morbid- 
ity, Larval growth stage, Population exposure, 
Life cycles. 


Chronic cadmium toxicity tests were carried out 
with Chironomus riparius Meigen using a static- 
with-replacement exposure procedure. Significant 
reduction in larval development, survival and pro- 
duction were detected at 0.15 mg/l Cd, a value 
approximately 5000 times lower than the 48 h 
LCS50 for fourth instar larvae. The first instar ap- 
pears to be the most critical stage in terms of 
sensitivity, with the number of adults eventually 
emerging reflecting first instar mortality. Male 
emergence was slightly delayed at 0.15 mg/l Cd. 
The results of this study illustrate the importance 
of chronic toxicity tests in identifying sensitive life 
cycle stages and explaining pollutant-induced 
stress. (Author’s abstract) 

W89-11659 


DYNAMICS OF FECAL COLIFORM AND CUL- 
TURABLE HETEROTROPH DENSITIES IN 
AN EUTROPHIC ECOSYSTEM: STABILITY 
OF MODELS AND EVOLUTION OF THESE 
BACTERIAL GROUPS. 

Montpellier-2 Univ. (France). Lab. d’Hydrobiolo- 
gie Marine. 

For primary bibliographic entry see Field 2H. 
W89-11663 


TOXICITY OF ORGANOTINS TOWARDS THE 
MARINE YEAST 


SENIL. 
Dundee Univ. (Scotland). Dept. of Biological Sci- 
ences. 


DEBARYOMYCES HAN- 


O. S. Laurence, J. J. Cooney, and G. M. Gadd. 
Microbial Ecology MCBEBU, Vol. 17, No. 3, p 
275-285, 1989. 5 fig, 47 ref. 


Descriptors: *Organotins, *Marine environment, 
*Pesticides, *Toxicity, *Water pollution effects, 
*Yeasts, Population exposure, Trace elements, 
Growth rates, Biochemistry, Sensitivity analysis, 
Chlorides, Metabolism. 


Of nine organotin compounds tested toward the 
marine yeast Debaryomyces hansenii, only triphen- 
yltin chloride (Ph3SnCl) and mono, di, and tribu- 
tyltin chloride induced significant K(+) release 
from cells, which was symptomatic of viability 
loss. The general order of toxicity of the butylated 
compounds was tributyltin chloride (Bu3SnCl) > 
monobutyltin chloride (BuSnCl3) >> dibutyltin 
chloride (Bu2SnCl2). The overall toxicity of 
Ph3SnCl was similar to BuSnCl3. Release of K(+) 
induced by butylated tin compounds or by 
tH Ma was strongly dependent on the external 
i toxicity occurred at pH 6.5 for 
Beisech BuSnCl3, and Ph3SnCl, whereas maxi- 
mal toxicity of Bu2SnCi2 occurred at pH 5.0. 
Toxicity was decreased above or below these 
values. The toxicity of BuSnCl3, Bu3SnCl, and 
Ph3SnCl was reduced at salinity levels approxi- 
mating seawater conditions. Prior wth of D. 
hansenii in 3 percent (w/v) NaCl also resulted in 
reduced sensitivity to Bu3SnCl as evidenced by a 
decreased rate and extent of K(+) efflux. 
Bu3SnCl-induced Na(+) release from cells grown 
in the absence or presence of 3 percent (w/v) rp oa 
was low and similar in both cases. It appeared tha 
the monovalent cation was important in the rt 
tion of Bu3SnCl toxicity since Na2SO4 had similar 
protective effect as NaCl while CsCl completely 
prevented K(+) efflux. Thus, the effects of exter- 
nal NaCl were related both to Na(+) and to Cl(-). 
These results emphasize that cellular and environ- 
mental factors influence the toxic effects of organ- 
otins and suggests that these compounds may be 
more effective antimicrobial agents in some envi- 
ronmental niches than in others. (Author’s ab- 
stract) 
W89-11666 


ESTIMATING THE BURDEN OF ILLNESS IN 
AN ONTARIO COMMUNITY WITH UN- 





TREATED DRINKING WATER AND SEWAGE 
DISPOSAL PROBLEMS. 

McMaster Univ., Hamilton (Ontario). Dept. of 
Clinical and Bi 


Epidemiology jiostatistics. 
L. W. Chambers, F. Shimoda, S. D. Walter, L. 
Pickard, and B. Hunter. 
Canadian Journal of Public Health CJPEA4, Vol. 
ps No. 2, p 142-148, March/April 1989. 5 tab, 13 


Descriptors: *Water lution effects, *Human dis- 


The Hamilton-Wentworth Regi Health De- 
partment was asked by one of its municipalities to 
determine whether the present water supply and 
sewage disposal methods used in a community 
without piped water and regional sewag; — 
posed a threat to the health of its residents. Three 

approaches were used: assessments by public 
health inspectors of all households; bacteriological 
and chemical analyses of water samples; and com- 
pletion of a specially designed questionnaire by 
resident in the target community and a control 
community. Eighty-nine percent of the 227 resi- 
dences in the target community were found to 
have a drinking water supply that, according to the 
Ministry of Environment guidelines, was unsafe 
and/or unsatisfactory. According to on-site inspec- 
tions, 32 percent of ge op has sewage disposal 
problems. Responses to the questionnaire revealed 
that the target community alidente reported more 
symptoms associated with enteric infections due to 
the water supply. Two of these symptoms, diar- 
rhea and stomach cramps, had a relative risk of 2.2 
when compared to the control community (p < 
0.05). The study was successfully used by the 
—_ to argue for provincial funding of 

: Ae (Author’s abstract) 


MORPHOMETRIC STUDY OF THE EFFECTS 
OF TRIBUTYLTIN COMPOUNDS ON THE 
GILLS OF THE MUMMICHOG, FUNDULUS 
HETEROCLITUS, 

Maryland Univ., Solomons. Center for Environ- 
mental and Estuarine Studies. 

A. E. Pinkney, D. A. Wright, and G. M. Hu 
Journal of Fish Biology JFIBA9, Vol. 34, 
665-677, 1989. 3 fig, 6 tab, 30 ref. 


Descriptors: *Animal morphology, *Organotins, 
*Killifeh, *Pesticides, *Water pollution effects, 
*Gills, *Fish physiology, Animal pathology, Popu- 
lation exposure, Toxicity, Morbidity, Fi pop - 
tions, Sublethal effects, Organic compounds. 


es. 
io. 5, p 


The effects of tributyltin 9TBT) compounds on gill 
morphology were exami in the mummichog, 
Fundulus heteroclitus, in 96-h LC 50 and 6-wk 
sublethal exposures. Morphometry was used for 
the identification and quantification of effects with 
the light microscope. A 96-h LCS50 of 17.2 micro- 
grams/1 was determined. Morphometric analysis of 
gill tissues revealed hypertrophy of the lamellar 
epithelium in fish exposed to 17.2 micrograms/1. 
Relative diffusing capacity was significantly de- 
creased (-41 percent); (p < 0.05, ANOVA, Bonfer- 
roni t-test). At 35.6 micro; , TBT exposure 
resulted in a significant reduction (40 percent) in 
volume of the "nauiihe blood channels. Both of 
these observations occurred in fish that showed 
signs of acute poisoning, including loss of equilibri- 
um. In fish exposed to sublethal concentrations of 
0.105-2.000 micro; TBT/ for 6 wk, — 
were no pathological changes in the gill. There 

were no treatment-related changes in the surface 
morphology of the gills of fish from both experi- 
ments upon scanning electron microscope examina- 
tion. Although sill pathology was observed in 
acutely toxic exposure, it does not appear to be a 
major mechanism of TBT toxicity. (Author’s ab- 


stract) 
W89-11673 


DIFFERENCES IN THE SENSITIVITY OF 
BROWN TROUT, SALMO TRUTTA L., AND 
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RAINBOW TROUT, SALMO GAIRDNERI 
RICHARDSON, TO PHYSIOLOGICAL DOSES 
OF CORTISOL. 


Freshwater Biological Association, Windermere 
. Pickering, T. G. Pottinger, and J. F. 


Journal of Fish Biology JFIBA9, Vol. 34, No. 5, p 
757-768, 1989. 4 fig, 1 tab, 42 ref. 


commented etincts, “Diowe: *Dose-egponsereaionshipe 
ronmen ects, 

*Trout, *Water pollution *Sublethal ef- 
fects, Morbidity, Mortality, Stress, Fish popula- 
tions, Population exposure. 


Salmonid fish are sensitive to many forms of envi- 
ronmental stress and by increasing the rate 
of secretion of cortisol, the predominant corticos- 
teroid in teleost fish. However, prolonged eleva- 
tion of blood cortisol levels has been shown to 
predispose some species of salmonid fish to infec- 
tious diseases, an effect almost certainly mediated 
by the suppressive action of corticosteroids on the 
fish’s defense systems. There is now an accumulat- 
ing body of evidence linking various forms of 
stress to a subsequent increase in the susceptibility 
of fish to a wide range of infectious diseases. 
Interspecific differences in the stress response of 
fish may be due, in part, to differences in the 
sensitivity of target tissues to cortisol. The relative 
response of brown and rainbow trout'to a stand- 
ardized dose of cortisol was assessed by monitor- 
ing condition (K factor), the number of circulating 
lymphocytes and mortality due to disease, follow- 
ing cortisol treatment. Cortisol implantation result- 
ed in a significant decline in K factor and number 
of circulating lymphocytes in immature brown 
trout, but not in immature rainbow trout, despite 
plasma cortisol levels being similar in both cases. 
Cortisol implantation in mature brown and rain- 
bow trout 1 ae gp | increased the mortality rate 
due to bacterial and fungal infection —— 
with control fish. Furthermore, the mortality rate 

due to disease was significantly greater in brown 
trout than rainbow trout, despite both groups re- 
a — doses of steroid. (Author’s abstract) 


QUANTITATIVE STRUCTURE--ACTIVITY RE- 
LATIONSHIPS FOR THE TOXICITY OF SE- 
pe a SHALE OIL COMPONENTS TO 


MARINE BACTERIA, 
Griffith Univ., Nathan (Australia). School of Aus- 
tralian Envi ital Studies. 


vironmen' 

M. S. J. Warne, D. W. Connell, D. W. Hawker, 
and G. Schuurmann. 

Ecotoxicology and Environmental Safety 
EESADYV, Vol. 17, No. 2, p 133-148, April 1989. 1 
fig, 5 tab, 45 ref. Umweltbundesamt, project 
10604019/02. 


Descriptors: *Structure-activity relationships, 
$ Water pollution effects, *Toxicity, *Oil shale, 


'ySis, 
ols, Pyridines, Aliphatic hy 


The toxicity of 32 shale oil components to a mixed 
marine bacterial culture was assessed uw! an 
acute static bioassay protocol. The toxicity of the 
various shale oil components was found to range 
from log ECSO (mol/L) values of 1.62 for pyridine 
to -2.50 for n-hexylbenzene. Structure-activity rela- 
tionships were examined between toxicity and 39 
physicochemical properties and molecular descri 
tors, many of which have not been qonvinaily 
utilized in quantitative structure-activity relation- 
ship -—y research. The toxicity could be pre- 
dicted reasonable accuracy using simple 
linear f...F.. equations. However, multipara- 
metric linear re; (MLR) ——— yielded 
improved correlation coefficients and predictive 
capabilities. Such equations allow the inclusion of 
two or more c! in one relationship. 
The best MLR equations combined carbon number 
and interatomic distance between the most positive 
and negative charges, solubility, the approximate 
sigma electron density, and a variety of other 
eer poner These multiparametric QSARs with 
igh predictive capabilities require computer-gen- 
erated data which may not be readily available. 


W89-11727 


TOXICITY TEST OF LANDFILL LEACHATE 
USING SAROTHERODON MOSSAMBICUS 
(FRESHWATER FISH). 


py Kong Baptist Coll., Kowloon. Dept. of Biol- 
M1 H. Wong. 
Ecoto: 


xicology and Environmental Safety 
EESADV, Vol. 17, No. 2, p 149-156, April 1989. 2 
fig, 5 tab, 25 ref. 


Descriptors: Tilapia, ‘Toxicity, *Bioassay, *Land- 
fills, *Hong Kong, *Leachates, Total solids, Am- 
monia, Metals, Alum, Rainfall-runoff relationships, 
Fish, Infiltration. 


Landfill leachate was collected i in March and July, 


that collected in July. by = nar 

with EDTA (.01 M) and Al2(SO4)3 (2 

alone and in combination. A 

L) removed more than 60% 

content of the two leachates, 

68% of total solids from leachates collected in 

March and July, respectively. Different concentra- 

tions of the leachates (untreated and alum-treated) 

were used to test the survival of tilapia, Sarothero- 

don mossambicus. The 96-hr LCSO for untreated 

leachates of March and July were 1.4 and 12% 
ively. The alum-treated a the 
LCSO to 2.2 and 31.4%, accordingly. 

compenlan of the leachate especially Bw 

organic substrates such as phenol, should be ana- 

lyzed to obtain as clear a picture of the leachate as 

possible. The ultimate method to reduce the pro- 

duction of leachate is to prevent the infiltration of 

rainwater into the soil. (Author’s abstract) 

W89-11728 


pO gg guar MEDIUM-TERM 
XICITY CARP, DAPHNIDS, 
HIGHER PLANTS. 
Imperial Chemical Industries Ltd., Brixham (Eng- 
land). Brixham Lab. 
R. S. Thompson, and N. G. Carmichael. 


xicology and Environmental Safety 
EESADYV, Vol. 17, No. 2, p 172-182, April 1989. 2 
fig, 5 tab, 22 ref. 


*Carp, 

Daphnia, Vascular Ting my > ary 

ghum, Vegetable crops, Fate of pollutants. 
The toxicity of 1,1,1-trichloroethane to carp (Cy- 
and daphnids (Daphnia magna) and 
SS cab of qamtenaians capenms an te 
growth of higher plants (sorghum bicolor and bras- 
sica napus) were inv The test systems 
were designed to minimize loss of the volatile 
material during the exposure period. During an 
cupaunne pulled of 10 daun, Gis eans on mate 
ties or other symptoms of toxicity in carp exposed 
hloroethane concen- 


of f daphnids over a test period of 17 days were not 
measured 


affected at a concentration of 1.3 mg/L. 
Growth of emergent seedlings was not inhibited at 
measured gaseous-phase concentrations of 18 
L for S. bicolor and 6.9 mg/L for B. napus. 
simple modifications made to standard techniques 
proved sufficient to maintain the exposure concen- 
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trations of this volatile chemical. Mean measured 
concentrations were generally greater than 60% of 
the nominal values. It was concluded that the 
concentrations used in this study would only affect 
fish, daphnids, and higher plants as a result of a 
gross accidental contamination, and that the physi- 
cal characteristics of the material dictate that it 
would be rapidly dispersed. (Author’s abstract) 
W89-11731 


EFFECTS OF METAL IONS ON CYPRINID 
FISH IMMUNE RESPONSE: IN VITRO EF- 
FECTS OF ZN(2+) AND MN(2+) ON THE MI- 
TOGENIC RESPONSE OF CARP PRONEPH- 
ROS LYMPHOCYTES. 

Limoges Univ. (France). Lab. d’Immunophysiolo- 
gie Generale et Comparee. 

Z. Ghanmi, M. Rouabhia, O. Othmane, and P. A. 
Deschaux. 

Ecotoxicology and Environmental Safety 
EESADYV, Vol. 17, No. 2, p 183-189, April 1989. 2 
fig, 4 tab, 19 ref. Environmental Ministry Grant 
237 01 87 40021. 


Descriptors: *Immunoassay, *Zinc, *Manganese, 
*Fish physiology, *Water ceinaion effects, *Carp, 
Pronephros, Mitogens, Thymidine, Calcium chlo- 
ride, Inhibition. 


Lymphocytes from the pronephros of carp (Cy- 
prinus carpio L) have been subjected to transfor- 
mation by mitogens, concanavalin A (Con A), 
phytogemagglutinin (PHA), and lipopolysacchar- 
ides (LPS), with Zn or Mn at varying concentra- 
tions. Addition of Zn(2+) (10 to the minus 7th 
power to .010 M) to mitogen-stimulated T and B 
cells enhanced (3H) thymidine incorporation. Ad- 
dition of 0.00010 M Zn(2+) inhibited the response 
to Con A, PHA, and LPS. At this concentration, 
Zn was toxic. Addition of Mn(2+) (10 to the 
minus 7 power to .010 M) to mitogen-stimulated 
lymphocytes enhanced (3H) thymidine incorpora- 
tion. This effect was observed with Con A-stimu- 
lated and PHA-stimulated lymphocytes, but not 
with LPS-stimulated lymphocytes. In contrast, ad- 
dition of 1.0 M Mn(2+) to lymphocyte cultures 
exerted an inhibitor effect on the response to Con 
A or to PHA, while the response to LPS was 
unaffected. Addition of 1.0 Mn(2+) to Con A- 
stimulated or PHA-stimulated cultures at different 
times after initiation of stimulation indicated that 
Mn(2+) was inhibitory only when it was added 
before the first 16 hr of cultures. The inhibition 
induced by 1.0 M Mn(2+) could be reversed by 
adding 2 mM CaCl2 to the culture. (Author’s 
abstract) 

W89-11732 


INHIBITION OF ACETYLCHOLINESTERASE 
IN GUPPIES (POECILIA RETICULATA) BY 
CHLORPYRIFOS AT SUBLETHAL CONCEN- 
TRATIONS: METHODOLOGICAL ASPECTS. 
Institute for Pesticide Research, Wageningen 
(Netherlands). 

For primary bibliographic entry see Field 5A. 
W89-11733 


HISTOPATHOLOGICAL ALTERATIONS IN 
THE LIVER OF FRESHWATER TELEOST TI 
LAPIA MOSSAMBICA IN RESPONSE TO 
CADMIUM TOXICITY. 

Sri Venkateswara Univ., Tirupati (India). Pesticide 
and Industrial Toxicology Centre. 

A. U. Rani, and R. Ramamurthi. 

Ecotoxicology and Environmental Safety 
EESADV, Vol. 17, No. 2, p 221-226, April 1989. t 
fig, 18 ref. 


Descriptors: *Tissue analysis, *Animal pathology, 
*Tilapia, *Liver, *Water pollution effects, *Toxici- 
ty, *Cadmium, Fish physiology, Bioindicators, 
Gills, Pathology, Histology, Pancreas, Lethal limit, 
Sublethal effects, Blood, Microscopic analysis, 
Heavy metals. 


The effects of lethal (50 ppm) and sublethal (5 
ppm) concentrations of CdCl2 on the liver of the 
freshwater teleost Tilapia mossambica were stud- 
ied by routine histological technique. For lethal 
exposures the blood vessels were engorged and 


filled with blood. Severe vacuolar degeneration of 
the peripancreatic hepatocytes and pancreatic cells 
was evident in most of the hepatocytes. However, 
in some, the pancreatic cells were necrosed. After 
the first day of exposure to sublethal concentra- 
tions, no gross lesions were seen. However, vacuo- 
lar degeneration in the hepatocytes surrounding 
the pancreatic cells as well as the subcapsular areas 
was noted microscopically. At 7 and 15 day of 
exposure, there was severe congestion and vacuo- 
lar apr of the hepatocytes surrounding 
the cells, and, in a few, the pancreatic cells were 
completely necrosed. Additional changes observed 
after 15 days of exposure included congestion of 
the blood vessels, vacuolar degeneration at many 
places in the hepatocytes and pancreatic cells, and 
necrosed pancreatic cells and fatty changes in the 

creatic hepatocytes. The major histopatho- 
logical alterations observed in the liver tissue ex- 
posed to cadmium might be due to hepatic accu- 
mulation of the metal. As liver is a metabolically 
active center for all biochemical processes and a 
major site for synthesis, storage, and turnover of 
metabolites, the present study serves as an index 
for any metabolic disfunction. Therefore, the tis- 
sues of fish like liver and gills may serve as sensi- 
tive bio-indicators of metal pollution in the aquatic 
medium, and histopathological studies in turn 
reveal the extent of pollution as a metal selectively 
damages a particular organ. (White-Reimer-PTT) 
W89-11734 ° 

, 


OVARIAN DAMAGE TO CHANNA PUNCTA- 
TUS AFTER CHRONIC EXPOSURE TO LOW 
CONCENTRATIONS OF ELSAN, MERCURY, 
AND AMMONIA. 

Griffith Univ., Nathan (Australia). School of Aus- 
tralian Environmental Studies. 

S. Dey, and S. Bhattacharya. 

Ecotoxicology and Environmental Safety 
EESADYV, Vol. 17, No. 2, p 247-257, April 1989. 9 
fig, 1 tab, 20 ref. 


Descriptors: *Animal pathology, *Sublethal ef- 
fects, *Tissue analysis, *Water pollution effects, 
*Pesticide toxicity, *Organophosphorus pesticides, 
*Fish physiology, *Mercury, *Ammonia, Elsan, 
Reproduction, Murrels, Ovaries, Chronic effects, 
Spawning. 


In order to investigate the effects of a nonlethal 
concentration of an organophosphorus insecticide, 
Elsan (Phenthoate, 211 ppb), a heavy metal salt 
(HgCl2, 16.7 ppb), and a nitrogenous ammonia 
product (NH4OH, 15.64 ppm) on ovarian weights, 
the occurrence of oocytes of various categories, 
and the diameters of different stages of oocytes in 
the ovaries of fresh water murrel (Channa puncta- 
tus) were evaluated during chronic exposure for 90 
days. In the breeding season, treated C. punctatus 
revealed a significant decrease in ovarian weight 
throughout the duration of the experiment. Acute 
changes were noted in the diameter and percentage 
occurrence of the different stages of oocytes. In all 
cases, stage I oocytes revealed no difference in 
diameter with respect to controls although they 
demonstrated an increase in the percentage occur- 
rence. For stages II and III, a remarkable decrease 
occurred in both the number and the diameter of 
these mature oocytes. The preponderance of stage 
I and destruction of stage II and stage III oocytes 
in all three treatments indicate that chemically 
diverse xenobiotics have equal reproductive toxici- 
ty in fish, interfering with their breeding. (Author’s 
abstract) 

W89-11735 


SOME THEORETICAL AND FIELD ASPECTS 
OF REINJECTION IN GEOTHERMAL RESER- 
VOIRS. 

California Univ., Berkeley. Earth Sciences Div. 
For primary bibliographic entry see Field SE. 
W89-11765 


ACIDIFICATION OF NATIVE BROOK TROUT 
STREAMS IN VIRGINIA. 


Virginia Univ., Charlottesville. Dept. of Environ- 
mental Sciences. 

For primary bibliographic entry see Field 5B. 
W89-11776 


EFFECT OF THE SOLVENT ACETONE ON 
MEMBRANE INTEGRITY IN THE GREEN 
ALGA CHLORELLA PYRENOIDOSA. 

Nova Scotia Agricultural Coll., Truro. Environ- 
mental Microbiology Lab. 

G. W. Stratton. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 42, No. 5, p 754-760, 
March 1989. 2 fig, 18 ref. 


Descriptors: *Solvents, *Chlorophyta, *Chlorella, 
*Toxicity, *Algae, *Water pollution effects, Mem- 
brane integrity, Algal growth, Photosynthesis, Ra- 
diochemical analysis, Bioassay, Pesticides, Cell 
leakage. 


A method was developed for monitoring the ef- 
fects of acetone on membrane integrity and cell 
leakage in the green alga Chlorella pyrenoidosa. 
The data presented here indicate that the leakage 
of the radio-labelled compounds from cells C. pyr- 
enoidosa into the | medium can be used a 
sensitive measure if solvent toxicity. Results from 
leakage studies are consistent and comparative 
with those obtained from other solvent toxicity 
experiments using toxicity criteria such as growth 
and photosynthesis. The method outlined here can 
be applied to any solvent bioassay system employ- 
ing algae and, with appropriate modifications, can 
be used to follow the leakage of any radio-labelled 
compound from the cells. With C. pyrenoidosa, 
acetone-induced damage to membrane integrity ap- 
pears to be a primary toxic effect of acetone. This 
could lead to alterations in the uptake of pesticides 
present in the same test system, thereby eliciting 
pronounced interaction responses. (Miller-PTT) 
W89-11812 


TOXICITY TO AND OXYGEN CONSUMPTION 
OF THE FRESHWATER SNAIL THIARA 
(STENOMELANIA) TORULOSA (BRUGUIERE) 
IN RELATION TO ORGANOPHOPHOROUS 
INSECTICIDE EXPOSURE. 

Andhra Univ., Waltair (India). yh of Zoology. 
C. Bharathi, and D. G. V. Prasada-Ra 

Bulletin of Environmental Con abies and 
Toxicology BECTA6, Vol. 42, No. 5, p 773-777, 
March 1989. 1 fig, 1 tab, 8 ref. 


Descriptors: *Pesticides, *Water pollution effects, 
*Insecticides, *Snails, *Organophosphorus pesti- 
cides, *Toxicity, Mortality studies, Oxygen re- 
quirements, Sublethal effects, Enzymes, Animal 
physiology, Respiration. 


The toxicity and the effect on the oxygen uptake is 
described in relation to organophosphate insecti- 
cides (phophamidon, monocrotophos, dichlorvos) 
on a fresh water snail Thiara torulosa. The results 
obtained on dose mortality studies of the three 
organophosphate compounds on Thiara torulosa 
reveal that the animals react differently to the 
different insecticides. Oxygen consumption values 
with respect to the three insecticides showed a 
significant increase at sub-lethal concentrations. 
The percentage mortality of Thiara torulosa in- 
creased with increase in concentration of all three 
insecticides tested. Concentrations for a 24-hour 
period of exposure of the snails are significant. 
However, prolonged exposure to sub-lethal con- 
centrations might cause disorders due to cumula- 
tive effects. From the results, it is possible to infer 
that the changes in the physiological activity of the 
snails caused by the exposure to various toxicants 
might be due to the interference of the toxicants 
with the respiratory enzyme chain. It is also possi- 
ble that surface cells are damaged. Internal persist- 
ent poisoning possibly influences the respiratory 
response although the mode of action is not under- 
stood. (Miller-PTT) 

W89-11814 


TOXICITY OF ALUM SLUDGE TO CERIO- 
DAPHNIA DUBIA AND PIMEPHALES. 

Johns Hopkins Univ., Shady Side, MD. Aquatic 
Ecclogy Section. 

W. S. Hall, and L. W. Hall. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 42, No. 5, p 791-798, 
March 1989. 2 tab, 6 ref. 





Descriptors: *Waterfleas, *Fathead minnows, 
*Water treatment wastes, *Waste disposal, *Water 
pollution effects, *Sludge, *Alum sludge, *Toxici- 
ty, Water treatment plants, Wastewater pollution 
effects, Hydrogen ion concentration, Dissolved 
oxygen, Suspended solids, Aluminum. 


Acute and chronic toxicity of a large drinking 
water treatment plant’s ‘alum sludge’ effluent to a 
freshwater fish and invertebrate is evaluated. The 
objectives were to: (1) evaluate alum sludge toxici- 
ty to Ceriodaphnia dubia and to Pimephales pro- 
melas larvae and juveniles, (2) monitor water qual- 
ity parameters which may influence effluent toxici- 
ty, and (3) compare results of tests with each 
species. Reductions in pH and dissolved oxygen 
concentrations, high levels of suspended solids, and 
pouty aqueous aluminum were implicated as 
ely causes of toxicity in C. dubia tests while high 
suspended solids likely caused toxicity in the P. 
promelas ‘worst case’ experiment. Total aluminum 
concentrations in seven-day tests were usually > 
100 mg/1, while aqueous aluminum concentrations 
in all tests were < 0.5 mg/l. The vast majority of 
aluminum in the effluent was undissolved and ap- 
parently not available to exert substantial toxicity. 
The P. promelas ‘worst case’ experiments indicated 
that unfiltered effluent was acutely toxic at high 
concentrations, and well with results of C. 
dubia experiments. The utility of C. dubia seven 
day test is clear from the results of this research. 
The sub-lethal effects at high effluent concentra- 
tions were quite evident. Sub-lethal effects to fat- 
head minnows were not observed. Although dis- 
solved aluminum may have played a role in exert- 
ing sub-lethal toxicity, results of water quality con- 
centrations and high levels of suspended solids 
were likely responsible for the observed effects. 
Some non-conventional toxins were implicated as 
exerting toxicity. The full toxicity of this unique 
effluent would not have been detected using con- 
ventional acute toxicity tests. The constantly-ob- 
served changes in water chemistry parameters indi- 
cated effluent equilibration was occurring. Highest 
levels of aqueous aluminum were observed at 6.3% 
effluent. Therefore, alum sludge effluents may 
serve as a source of toxic aluminum due to equilib- 
rium processes, especially under lower pH condi- 
tions. (Miller- 
W89-11816 


WATER-QUALITY ASSESSMENT USING 
AQUATIC MACROINVERTEBRATES FROM 
STREAMS OF THE LONG PINE CREEK WA- 
TERSHED IN BROWN COUNTY, NEBRASKA, 
Nebraska State Dept. of Environmental Control, 
Lincoln. Water Quality Div. 

For primary bibliographic entry see Field 6G. 
W89-11821 


PLATYMONAS BLOOM IN’ COASTAL 
WATERS OF JEDDAH, SAUDI ARABIA, 

King Abdulaziz Univ., Jeddah (Saudi Arabia). 
Faculty of Marine Science. 

S. M. Saifullah, A. S. Mandura, and A. K. Khafaji. 
Pakistan Journal of Botany PJBOB6, Vol. 20, No. 
2, p 285-289, December 1988. 3 fig, 17 ref. 


Descriptors: *Water pollution effects, *Coastal 
waters, *Eutrophication, *Wastewater outfall, 
*Red Sea, *Saudi Arabia, Waste disposal, Phyto- 
plankton, Wastewater pollution. 


A dense green bloom of Platymonas intermedia 
Nasr observed in coastal waters of Jeddah city 
(Saudi Arabia) was in close vicinity to the point of 
discharge of the city’s sewage. Cell counts were as 
high as 38 million cells/L. While carrying out a 
field trip to south corniche of Jeddah city on 
November 22, 1986, it was noticed that the coastal 
waters extending to several hundred meters in 
length and width were dark green in color instead 
of the normal blue. The green patches or clouds 
were swarming in very shallow waters close to the 
upper water mark. Some 30 to 40 meters further 
away from the shore, the intensity of the bloom 
increased and the water appeared like a dense 
green soup. Temperature and salinity values re- 
corded were 29 C and 25 ppt, tespectively. Micro- 
scopic observations revealed the organisms causing 
the bloom to be swarms of a green unicellular 
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lankter Platymonas intermedia Nasr. Al- 

though many studies have been carried out on 

marine algae of Saudi Arabia Red Sea waters, none 

of them ever reported Platymonas from the sea. 

The bloom was overwhelmingly monospecific 

showing a count of as many as 37,955,600 cells of 

P. intermedia per litre. Eee 

were extremely rare and 
ted 

cause is not known. How- 

ever, there is strong evidence that pollu- 


sewage 

tion may be the cause of the bloom since most of 
the domestic sewage of Jeddah city is discharged 
very close to the point of occurrence of the bloom. 


(Miller-PTT) 
W89-11823 


METABOLISM OF POLYCYCLIC AROMATIC 
HYDROCARBONS IN THE AQUATIC ENVI- 
RONMENT. 

For primary bibliographic entry see Field 5B. 
W89-11826 


FACTORS INFLUENCING EXPERIMENTAL 
CARCINOGENESIS IN LABORATORY FISH 
MODELS. 

Oregon State Univ., Corvallis. Dept. of Food Sci- 
ence and Technology. 

G. S. Bailey, D. E. Goeger, and J. D. Hendricks. 
IN: Metabolism of Polycyclic Aromatic Hydrocar- 
bons in the Aquatic Environment. C Press, 
253-268, 7 tab, 


Inc., Boca Raton, Florida. 1989. 
62 ref. Public Health Service ts ES00092, 
ES00210, ES03850, CA34732 and 


ES00541, 
CA398398. 


Descriptors: *Hydrocarbons, *Water —— & 
fects, *Carcinogens, *Fish, *Model studies, Bio 

ical studies, Fish physiology, Public heal 
Growth rates, Nutrients, Fish diseases, Epidemiol- 
ogy, Aquatic environment, Population exposure. 


The likely impact of an environmental carcinogen 
on any fish population will on the amount 
of exposure received by each susceptible ——— 
the ability of each stage to absorb and metabolize 
the carcinogen and to repair any ensuing damage, 
and the genetic consequences for tumor induction 
per unit of genomic in target organs at 
each developmental age. The studies ——- 
this chapter demonstrate that in in laboratory fish 
models, several oe factors — _ — 
cant impact on the dig mage ag a given 
chemical carcinogen. include, he may not 
be limited to, developmental age at route 
of exposure, genetic variation, nutritional status 
and growth rate, nutrient and non-nutrient modula- 
tors of carcinogenicity, and water temperature 
during initiation and/or growth. When considered 
individually, the effect of each parameter on exper- 
imental carcinogenicity seems not to be great, gen- 
erally less than one order of a However, 
it may be a rare circumstance that only one such 
variable will be operative in comparison of tumor 
incidences among feral fish populations. More fre- 
quently, some combination of several such varia- 


genotoxic compounds. This will be ee 
on an intermittent and variable exposure of host 
species to compounds which can modulate fish 
response to environmental carcinogens. By analo- 
gy to human studies, careful rec- 
Ognition and control for each ree confounding 
variable will be Ma pe for — tumorigenic 
agents in the aq environment be identified 
confidently. (See al ie W89-11826) (Lante-PTT) 
W89-11834 


PAH, METABOLITES, AND NEOPLASIA IN 
FERAL FISH POPULATIONS. 

National Fisheries Contaminant Research Center, 
Columbus, OH. Field Research Station 

P. C. Baumann. 

IN: Metabolism of Polycyclic Aromatic Hydrocar- 
bons in the Aquatic Environment. CRC Press, 
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Inc., Boca Raton, Florida. 1989. p 269-289, 7 fig, 4 
tab, "14 ref. 
Descriptors: *Hydrocarbons, es on ef- 
= shy logy, A 
ysio) Sound, Lake 
Erie, Niagara River, Black River, Case studies, 
Liver, Bullhead, Mice, White sucker, Sole, 
Benz(a)pyrene, Metabolites. 


species to i i 

nogenic derivatives, and have documented the sub- 
tt formation of DNA adducts. Bile of feral 

from all locations has been found to contain 


their environment by way of the diet, or by water 
and sediment intake or and ated by 
enzymes. (See also W89-11826) ‘(Lantz- 


W89-11835 








HYDROCARBONS IN MARINE MOLLUSKS: 
BIOLOGICAL EFFECTS AND ECOLOGICAL 
CONSEQUENCES. 

Marine Biological Association of the United King- 
dom, Plymouth (England). 

M. N. Moore, D. R. Livingstone, and J. Widdows. 
IN: Metabolism of Polycyclic Aromatic Hydrocar- 
bons in the Aquatic Environment. CRC Press, 
Inc., Boca Raton, Florida. 1989. p 291-328, 11 fi, 
7 tab, 201 ref. 


Descriptors: *Bioaccumulation, *Hydrocarbons, 
*Hydrocarbons, *Marine environment, *Mollusks, 
*Ecological effects, *Water —— effects, *Fate 
of pollutants, Biological studies, Toxicity, Environ- 
mental effects, Polycyclic aromatic hydrocarbons, 
Biotransformation, Sublethal effects, *Biological 
Physiological ecology, 


(PAH) 
sent a maior cs class sof ans contaminant 
originating 
Sean Me cceie eaiede as 
cumulate PAH in their body tissues and concen- 
trate them to a marked degree over —— 
levels. one of Go comet it understanding of the 
toxic effects of hydrocarbons (including PAH) and 
other contaminants in marine mollusks is as yet 
very simplistic in comparison to mammalian stud- 
on ee ee 
‘oblem of assessment of sub effects o 
tating the development of conceptual 
at several levels of bio -ganiza. 
pi es 
oO system in 
‘normal’ physiology, such as the hydroxylation of 
endogenous substrates, is even less than its pre- 
sumed role in processes of xenobiotic biotransfor- 
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mation. There is clearly considerable scope for 
future research into the functions of cytochrome 
P-450 and the regulation of these processes, from a 
fundamental bi standpoint as well as evo- 
lutionary one. Although lysosomal function in 
mollusks is more clearly understood, — are still 





considerable gaps in the knc on of 


lysosomal catabolism is critical in ales cel- 
lular homeostasis and this is evidently perturbed by 
exposure to PAH. The nature of these control 
mechanisms, which often involve membrane-mem- 
brane interactions, is complex and unclear. Lysoso- 
mally related processes involve endocytosis, pha- 
gosome-lysosome interaction, autophagy, and exo- 
cytosis. A major difficulty in the use of marine 
mollusks in environmental impact assessment in- 
volves the limited understanding of the mecha- 
nisms of toxicity of PAH in these animals; conse- 
the eaiticon raises Lapeer in ye in SS 
ce OF 5} icity of any biologi 

responses measured, whether at the molecular, cel- 
lular, or whole-animal levels of organization. (See 
also W89-11826) (Lantz-PTT) 

W89-11836 


ACID TOXICITY AND AQUATIC ANIMALS. 
a University Press, Cambridge. 1989. 282 
p. Edited by R. Morris, E. W. Taylor, D. J. A. 
Brown, and J. A. Brown. 


Descriptors: *Acid rain effects, *Hydrocarbons, 
*Acidic water, *Aquatic animals, *Water pollution 
effects, *Acid rain, Field tests, Toxicity, Mortality, 
Invertebrates, Ecological effects, Environmental 
effects, Trace metals, Biological studies, Fish, Syn- 
ergistic effects, Survival, Animal physiology, Res- 
piration, Physiological ecology. 


This book presents a review of recent research on 
acid waters and their effects on aquatic animals. 
Starting initially with the environment in order to 
assess why the problems have arisen in particular 
areas, the book then deals with field and survival 
studies on invertebrates and vertebrates and exam- 
ines the extent of the biological problem and the 
attempts which have been made to relate water 
quality and the susceptibility of animals. Major 
advances in this area have included the realization 
that declining populations are often the result of 
acid waters and their interactions with traces of 
other ions and that these situations produce the 
most several pce problems. The natural 
progression of environmental and field studies, tox- 
icity and survival tests provide the background 
information for the ——— studies which 
follow. These form the major component of the 
book and they seek to analyze the toxic effects of 
acid waters and trace metals on acid-base balance, 
respiration, ionic balance together with cardiovas- 
cular and endocrinological effects. While it is inev- 
itable that most contributions concentrate on fish 
as the dominant species of economic importance, 
invertebrate studies are also included. (See Wws9- 
ayy ay -11851) (Lantz-PTT) 


CAUSES AND CONSEQUENCES OF SURFACE 
WATER ACIDIFICATION, 

Imperial Coll. of Science and Technology, London 
(England). Centre for Environmental Technology. 
ned penn bibliographic entry see Field 5B. 


INVERTEBRATE COMMUNITIES IN ACID 
STREAMS. 


Freshwater Biological Association, Ambleside 
me. ; 

D. W. Sutcliffe, and A. G. Hildrew. 

IN: Acid Toxicity and Aquatic Animals. Cam- 
bridge University Press, Cambridge. 1989. p 13-29, 
8 fig, 1 tab, 51 ref. 


Descriptors: *Acid streams, *Ecosystems, *Hydro- 
carbons, *Invertebrates, *Ecological effects, Hy- 
drogen ion concentration, Insects, Crustaceans, 
Moilusks, Toxicity, Chemical analysis, Benthic 
fauna, Platyhelminthes, Oligochaetes, Species com- 
position, Food chains, Predation. 


Stony streams normally contain a characteristic 
fauna of benthic macroinvertebrates, prominent 


among which are insects, especially Ephemerop- 
tera, Plecoptera, Trichoptera and Diptera. Also 
present are flatworms, oligochaetes,a few malocos- 

tracan crustaceans and mollusks. In streams with 
moderate alkalinity and a pH of > or = 6, the 
fauna is rich in total numbers of species (usually 
there are some 70-90 taxa) and many of these may 
be abundant. In acid streams where the mean pH is 
below 5.7-5.4, however, there is a distinct change 
in faunal composition. Some taxa disappear or 
become scarce, particularly mayflies, some caddis- 
flies, crustaceans and mollusks. The fauna is there- 
fore impoverished in species and may contain only 
half the number of taxa found in less acid (soft 
water) streams. Three main hypotheses can ac- 
count for these observations; they are not necessar- 
ily exclusive and factors within all three probably 
interact to determine the composition of inverte- 
brate communities. First, the chemical conditions 
in acidified waters are intolerable to some taxa or 
have sublethal physiological effects; some animals 
may actively avoid such waters. Second, the chem- 
ical conditions affect invertebrates indirectly via 
their food supply. Third, the absence of fish from 
many acidified waters removes predation pressure 
and produces ramifying community effects. In this 
chapter, the particular chemical characteristics of 
soft waters are described, and then each of these 
three hypotheses are discussed in turn. (See also 
W89-11837) (Lantz-PTT) 
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This paper reviews the field and laboratory data on 
the chemical factors which affect fish and fishery 
survival in acid waters, and attempts to relate the 
two sets of data where this is possible. In general, 
the field data being considered are predominantly 
from Norway where the fish species is mainly 
brown trout, but, where relevant, data from North 
America will be described. The main chemical 
factors, other than pH that are discussed are calci- 
um (hardness) and aluminum concentration. Calci- 
um is found to be very important for freshly fertil- 
ized fish egg survival at low pH, and there is an 
undeniable relationship between pH and calcium 
concentration and the ability of a lake to support a 
fishery. As far as aluminum is concerned, superfi- 
cially, at least, there is also a connection between 
the previous bioassay results, with improved fish 
survival and lakes more likely to have a fishery, if 
the calcium concentration is 50 microequivalents/ 
L (uequiv/L) or more, even though these lakes are 
the ones with higher aluminum concentrations. 
Several researchers have investigated variations 
caused by different toxicities of aluminum and cal- 
cium, along with pH, for various time periods 
ranging from daily for three weeks to monthly for 
a year. The common findings are: (1) that total 
aluminum levels increase during low pH conditions 
and that most of this increase is accounted for by 
the labile inorganic fraction; and (2) that the domi- 
nant component of this monomeric fraction is the 
fluoride complexes which constitute between 40 
and 50% in the Norwegian examples, 50-60% in 
the American (Adirondack) data, and 70-90% in 
the Canadian examples. (See also W89-11837) 
Lantz-PTT) 
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Fish have long been known to occur in acid waters 
in the UK. The fact that a number of recent studies 
reviewed here have shown impoverished fish fauna 
in acid streams in the UK does not in itself imply 
that a problem has suddenly arisen, but 

reflects the current global interest in surface water 
acidification. With the recent introduction of con- 
tinuous recording pH meters on a number of acid- 
susceptible rivers of the UK, and the use of 

logical techniques (e.g. analysis of blood c 

try) for the identification of acid stress, it is possi- 
ble that such incidents will be more —, 
recognized and ae in the future. is 
strong evidence of links between fishery decline 
and afforestation in parts of Wales and Scotland. 
Increased acidity of drainage waters together with 
elevation of toxic trace metal levels appear to be 
the limiting factor on fisheries since acutely lethal 
toxic conditions have been shown to result. The 
upland stream data reviewed here demonstrate that 
the fish fauna of these waters becomes progressive- 
ly impoverished through successively lower pH 
classes. At values in the range pH 5-6.5, not nor- 
mally considered harmful to fish, fishery status was 
significantly lower than in circumneutral (pH 6.5- 
7.5) streams. This discrepancy must arise from the 
fact that fish production in natural waters is de- 
pendent upon a whole complex of physical, chemi- 
cal and biological factors, not mean pH alone. Of 
these, chemical factors appear to be the most im- 
portant, especially elevated levels of toxic trace 
metals which often accompany low pH. The im- 
portance of trace metals in acid waters has been 
shown to vary regionally, depending on back- 
ground geochemistry. There is also evidence that 
the limiting conditions in upland streams may not 
relate to mean water chemistry values, but rather 
to episodic extremes. (See also W89-11837) (Lantz- 
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Episodes of high discharge in watercourses in 
areas with low conductivity water and weathering- 
resistant bedrock are accompanied by a fall in __ 
and a rise in concentrations of trace metals. 

changes occurring at the same time may include a 
dilution of the major inorganic ions (e.g. Ca(2+)). 
Of the trace metals, aluminum has been most stud- 
ied. Other trace metals have received little atten- 
tion, but several (Fe, Pb, Mn, Zn) have been found 
to increase in concentration during episodes, and it 
is possible that others may behave in the same way. 
The wide variety of conditions which determine 
the nature of an episode, and a paucity of studies 
providing comprehensive and continuous water 
analysis, preclude the description of a ‘typical’ 
episode. However, episodes associated with snow- 
melt are usually much longer than those caused by 
heavy rain, and have a more marked dilution of 
major ions. In short, rain-associated, episodes this 
dilution effect may be absent, and increases in 
concentration of major ions may occur. Fishkills 
are sometimes observed during high discharge low 
pH episodes. However, detailed study o! 

fishkills and their causes is difficult, because of 
their sporadic and unpredictable occurrence. It is 
likely that they play an important part in fish 
population decline in acid waters. The deaths 





appear to be the consequence of trace metal toxici- 
ty (particularly aluminum), accompanying the con- 
centration increases and speciation changes associ- 
ated with a fall in Ph, and failure of ionoregulation 
is a likely cause of death. However, unequivocal 
evidence is lacking, both for the mechanisms of 
fishkills and for their role in population decline. 
(See also W89-11837) (Lantz-PTT) 
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Three general mechanisms are available for fish 
acid-base regulation. Buffering is a very effective 
— for transient removal of surplus H(+) 
the body fluids and during transport from the 
site of production to the site of elimination, but is 
very much limited by the available buffer capacity 
(beta-V) of the organism. Buffering of surplus 
H(+) is always accompanied by changes in the 
fluid pH, if P sub CO2 cannot be adjusted to 
compensate pH changes. Adjustment of P sub CO2 
by changes in ventilation in water breathing fish, 
however, is extremely limited by the physical 
properties of the ,,.as exchange medium (i.e. water), 
and correlated factors. Final and also transient 
adjustment of the acid-base status is performed by 
comparatively potent branchial ion transfer proc- 
esses. The contribution of net HCO3(- YC ion 
exchange appears to be predominant, whereas 
H(+)/Na(+) and NH4(+)/Na(+) are of lesser 
significance and entail an osmotic problem. The 
limitations of branchial ion transfer mechanisms 
mainly reside in the availability of external counter 
ions, which may be low in naturally soft waters 
prone to acid pollution. (See also W89-11837) 
(Lantz-PTT) 
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The acid-base status of internal fluids of fish is 
affected by many different factors, both internal 
and external. These include temperature, oxygen 
concentration, carbon dioxide concentration, meta- 
bolic substrate, exercise, feeding, anemia, and ex- 
ternal pH. Fish have a variety of compensatory 
mechanisms which act to maintain the acid-base 
status in a steady state, the set-point of which is a 
complex function of environmental and internal 
factors. In most cases, the acid-base regulating 
system itself is not the primary factor in the ability 
of fish to survive adverse conditions, but extreme 
imbalances can lead to death, especially after exer- 
cise or hypoxia. (See also W89-11837) (Lantz- 
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Most measurements of the effects of acid toxicity 
on aquatic animals concentrate upon changes in 
body fluid pH and the flux of ions between water 
and blood. However, relatively little is known 
about intracellular pH (pH sub i) in most animals, 
experiments being so far generally confined to 
those with large neurones. This is because until 
recently the only way of following pH sub i over 
long periods was with pH-sensitive microelec- 
trodes. This chapter describes some of the evi- 


of external acidification before concluding that 
maintenance of a constant pH sub i depends very 
much on a constant external pH. (See also W89- 
11837) (Lantz-PTT) 
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Current knowledge on the acute toxic mechanisms 
of pure acid stress to adult fish is summarized in 
this review - In so doing, the authors attempt 
to correct the widely held misconception that ex- 
ternal water acidity must cause internal acidosis in 
the animal. The fact thut external acidity has 
proven to be an exceptionally useful probe of 
normal physiological processes in freshwater te- 
leosts is illustrated. Recent findings on the physio- 
logical responses to long-term, low level acid 
stress, and acid-aluminum interactions, both of 
which may have greater ecological relevance than 
short-term acid stress for ultimate survival in the 
wild, are discussed. In the wild, fish chronically 
exposed to low levels of Al in mildly acidic soft 
water may have increased tolerance to short-term 
increases in Al associated with acid surges. Mor- 
phological changes in the gills associated with 
chronic exposure to sublethal acid/Al levels have 
recently been described. (See also W89-11837) 
(Lantz-PTT) 
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Although most attention has been focused on the 
impoverishment of fish populations in acidified 
lakes, numerous ecological studies have shown that 
phytoplankton, zooplankton and benthic inverte- 
brates have decreased in diversity in recently acidi- 
fied waters. The pH regime, together with the 
concentrations of various (heavy) metals in the 
surface waters, has been found to have a profound 
effect on the distribution of many invertebrates. 


Effects Of Pollution—Group 5C 


Many field surveys have clearly pointed out that 
not only fish are pH sensitive, but invertebrates 
also suffer from the increased acidity. Laboratory 
data on the survival of invertebrates exist and some 


ticed at pH 4 when animals from an acid bog were 
compared with animals from a circumneutral pond. 
Species living in acid waters seem to display some 


Na(+) carriers in the in’ 


high net Na(+) uptake even when competition 
with H(+) is severe. (See also W89-11837) (Lantz- 


PTT) 
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Although long-term experiments have been carried 
out only on Procambarus clarki it seems apparent 
that at least intermolt adults have a remarkable 
ability to withstand acid exposure. In their ability 
to correct hemolymph acid-base status and appar- 
ently to correct the loss of ions from hemolymph, 


PHYSIOLOGICAL PROBLEMS OF CRAYFISH 


known. However, this animal is found naturally in 
somewhat acid water either in marshy areas or 
when water stagnates in the burrows to which 
they are commonly forced by drought. Another 


extent of acid tolerance. (See 
(Lantz-PTT) 
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Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


In freshwater fish, the physiological regulation of 
the major electrolytes is very sensitive to environ- 
mental stressors. Low pH environments in both the 
laboratory and field, cause electrolyte losses in a 
number of fish species. Plasma electrolytes have 
proven to be a fairly reliable indicator of sublethal 
acid stress. Many of the trace metal contaminants 
of acid soft waters can be expected to have at least 
some impact upon branchial ion regulation. The 
mechanisms of action are likely to be different for 
each metal, with some being primarily disruptive 
to Na(+) (and Cl-) balance (Cu, Al, and HC4)), 
other mainly interfering with Ca(2+) balance (Cd, 
Zn, Mn), while still others may have little long- 
term impact on gill function and exert their toxic 
action tt entirely by internal means (e.g. via 
neural, hepatic or renal disturbances). For metals 
that are surface-active, the precise effect on the 
gills depends upon the metal’s concentration in the 
water, upon its ligand preferences and binding 
characteristics (i.c., the chemistry of the metal) and 
upon the water chemistry, i in particular water pH, 
hardness and complexing capacity. Results from 
this study also collie that water calcium concen- 
tration is an extremely important variable in metal 
toxicity. The only metal unaffected by calcium 
levels typical of acid soft waters is copper, and 
even here Ca(2+) provides some protection 
tt Cu’s short-term action on Ca balance. (See 
W89-11837) (Lantz-PTT) 
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This survey of the endocrine responses of fish to 
acid water illustrates that current © 
incomplete and limited to a few species. The func- 
tion of the inter-renal cells and of the pituitary 
gland has been studied rather exteasiveiy. but 
mainly with r t to osmotic and ionic regula- 
tion. Hormones involved in reproduction have not 
received much attention, although it is well known 
that the reduction of fish populations in acid water 
is partly caused by impaired ovarian maturation 
and reduced ability of female fish to release their 
. Since the number of fish species studies so far 
is low, the question arises as to whether the avail- 
able data are representative for fish in general. The 
high survival rate and prompt restoration of the 
drop in osmolarity after sudden and severe water 
acidification seems to be an exception rather than 
the rule. The type of responses observed, however, 
in particular the activation of cells producing os- 
moregulatory hormones and the reduction of 
growth hormone cells, will undoubtedly occur in 
many other species. All available evidence indi- 
cates that at least the involvement of the pituitary/ 
inter-renal axis in the physiological adaptation of 
fish to acid water is a general phenomenon. (See 
also W89-11837) (Lantz-PTT) 
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The Atlantic area of Canada with its relatively 
small population and industrial density has the 
largest commercial fishery and the largest conti- 
nental shelf area in Canada. The marine environ- 
ment receives contaminant inputs from local 
sources and by long-range aerial and fluvial trans- 
a Important sources of contamination from 
land include mining, the pulp and paper industry, 
wood preservation, sewage, and agriculture. In 
both cases the contaminants range from individual 
chemicals to ill-defined mixtures. A variety of con- 
taminants affect the fishery, such as trace metals, 
stable organics (including pesticides), fossil fuels 
and their products, and nutrients. The current state 
of knowledge of the environmental effects of con- 
taminants is discussed. Effects on the fishery are of 
three t : those affecting the production of fish; 
those ecting the wholesomeness of fishery prod- 
ucts; and those affecting the fishing industry itself 
such as gear fouling. Many problems have been 
solved but others remain, and unexpected problems 
may occur now and again. (See also W89-11852) 
(Author’s abstract) 
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As the use of synthetic chemicals increased dra- 
matically after World War II, concern about the 
possible adverse health and environmental effects 
of such use grew. Chemicals, such as dioxin and 
toxaphene, DDT, PCB, and EDB, became familiar 
to everyone. Unfortunately, the rate at which 
chemicals were developed and distributed was not 
matched by the rate of increased scientific or 
public understanding. The purpose of this book is 
to familiarize the reader with the current knowl- 
edge of toxicology and with how society uses this 
understanding in managing toxic substances. The 
book opens with a discussion of the general princi- 
ples of toxicology and how these general principles 
are applied in assessing the acute, subacute and 
chronic effects of chemicals. Both qualitative and 
quantitative measures of toxicity are addressed and 
the protocols for the various tests are described. 
Emphasis is placed on both the strengths and limi- 
tations of the techniques which are in current use. 
This is then followed by a discussion of risk assess- 
ment and risk management. Risk assessment deals 
with both the toxic potential of a chemical and the 
exposure likely to occur in specific situations. Risk 
management includes the steps taken to reduce or 
eliminate risks identified in the assessment process. 
The components of risk assessment are described in 
relation to a variety of possible toxic effects and 
exposure scenarios. The last part of the book pro- 
vides a description and analysis of four case stud- 
ies, each dealing with a different substance. These 
include the food additives, cyclamate and saccha- 
rin; the fire retardant material, asbestos; the 
widely-used formaldehyde; and the petroleum 
product, benzene. The basic toxicological informa- 
tion regarding each, and the different regulations 
to which they have been subject, provide the basis 
for exploring how the principles introduced in the 
first part of the book are applied in practice. 
(Lantz- 
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A study conducted at Oceanside, CA, on leachate 
from municipal solid waste and mixed sewage 
sludge/municipal solid waste was completed in 
1973. This study concluded that other than a lower 
pH and higher biochemical oxygen demand (BOD) 
in the leachate from mixed sewage sludge/munici- 
pal solid waste no other differences occurred. A 
continuing study of sewage sludge only disposal 
was initiated in 1974 by the U.S. Department of 
Agriculture (USDA). The data from this study 
shows groundwater has been affected after only 19 
months. The testing was limited to chloride and 
nitrogen compounds. These studies did not allow 
projection of the total effect of subsurface sewage 
sludge disposal on groundwater resources. The 
Oceanside study, for example, was limited to leach- 
ate analysis only. This data then could only yield a 
determination of potential pollutants. The USDA 
study did not include analysis for toxic metals. 
Toxic metals analysis at the USDA field plots will 
be started in the near future. Sewage sludges, how- 
ever, are being generated in ever increasing quanti- 
ties and state regulatory agencies must determine 
what methods of sludge disposal are acceptable. In 
order to provide a broader data base on which to 
issue guidance to state regulatory agencies, EPA 
awarded a contract to monitor the effects of sub- 
surface sewage sludge disposal on groundwater 
quality. This paper briefly describes and reports 
the results (in tabular form) of the study, drawing 
comparisons where appropriate, to a similar and 
somewhat more comprehensive study of municipal 
solid waste only sites. (See also W89-11908) 
(Lantz- 
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Health assessment differs from risk assessment in 
purpose, approach, performance, content and con- 
text Health assessment developed from public 
health, which, in turn, developed from medicine. 
The holistic model of clinical evaluation, which 
stresses integration of multiple avenues of investi- 
gation, provides an apt analogy to the evaluation 
of human health risks from toxic waste sites. A 





holistic paradigm provides a framework that struc- 
tures thinking to facilitate more effective risk com- 
munication practices and more comprehensive 
evaluation of human health risks. The approach, 
purposes and uses of health assessment are ex- 
plained. Two case studies are given: (1) Mill 
Creek, Mt, located near a former copper smelter; 
and (2) California Gulch Site in Leadville, CO, a 
former mining site. EPA sampling at the smelter 
site show exposure to arsenic, cadmium, and lead 
in the drinking water. The health assessment in- 
cluded consideration of health effects more subtle 
than cancer which might occur earlier, at lower 
exposure levels, and with lower total body bur- 
dens. As a result of this study the site was con- 
demned and the community evacuated. At the 
Colorado site there was contamination of shallow 
wells and surface water and acute fish and plant 
toxicity but the harsh winter conditions that exist 
for up to 6 mos. may mitigate actual exposure. The 
health assessment for this site recommended an 
exposure assessment to measure actual lead body 
burdens as an indication of overall lead intake and 
accumulation in exposed residents. (See also W89- 
12002) (Lantz-PTT) 

W89-12054 


REVIEW AND EVALUATION OF CHEMICAL 
CONCENTRATION DATA FOR USE IN SU- 
PERFUND PUBLIC HEALTH EVALUATIONS. 
ICF-Clement, Washington, DC. 

For primary bibliographic entry see Field 7C. 
W89-12056 


FOOD CHAIN EXPOSURE ASSESSMENTS: A 
MULTI-SPECIES APPROACH. 

Jordan (Edward C.) Co., Inc., Wakefield, MA. 
M. J. Donato, and A. H. Baldwin. 

IN: HWHM 88: Hazardous Wastes and Hazardous 
Materials. Proceedings of the Sth National Confer- 
ence held April 19-21, 1988, Las Vegas, Nevada. 
1988. p 487-493, 5 fig, 3 tab, 16 ref. EPA Contract 
68-02-7250. 


Descriptors: *Toxicity, *Food chains, *Water pol- 
lution effects, *Risk assessment, Aquatic environ- 
ment, Aquatic life, Biological studies, Benthic en- 
— Quantitative analysis, Environmental 
effects. 


Assessment of impacts to aquatic organisms and 
food chains caused by environmental contaminants 
is becoming an increasingly important component 
of remedial investigations, risk/endangerment as- 
sessments, feasibility studies and other environmen- 
tal evaluations aimed at finding environmentally 
sound solutions to hazardous waste problems. A 
methodology is proposed that goes beyond single 
species/single toxicant exposure assessments to ex- 
amine exposures at different trophic levels as well 
as to individual aquatic organisms within the food 
chain. The first step is to identify and characterize 
the aquatic environments near the site of concern, 
such as rivers, Jakes and ponds. The second step is 
to choose a subset of species based on parameters 
such as species commonality, food chain function 
and availability of ecotoxicity data. The third step 
involves development of two food chains repre- 
sentative of benthic and pelagic communities, 
which involves compilation of life-cycle and natu- 
ral history (ecological) data. The purpose of the 
fourth, or toxicological assessment step, is compila- 
tion of ecotoxicity data (species specific) in order 
to determine dose or concentration-response rela- 
tionships. In the final step data generated in the 
previous steps are combined to characterize the 
impacts to the individual aquatic organisms and the 
aquatic food chains at risk. Using this methodolo- 
gy, it is possible to address the risks associated 
with exposure to hazardous waste constituents not 
only to individual organisms but also entire food 
chains, allowing a semi-quantitative and qualitative 
assessment of current and future impacts from ex- 
posure. This level of detail provides the necessary 
information upon which to base sound engineering 
decisions in the development and evaluation of 
remedial alternatives. (See also W89-12002) (Au- 
thor’s abstract) 

W89-12068 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


HEALTH RISK ASSESSMENT OF CARBON 
TETRACHLORIDE (CTC) IN CALIFORNIA 
DRINKING WATER. 

California Univ., Davis. Dept. of Environmental 
Toxicology. 

N. R. Reed, R. Babapour, W. Reed, L. Beltran, 
and D. P. H. Hsieh. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB89-102321. 
Price : A06 in paper copy, AOI in microfiche. 
Report No. UCD/ET-88/1, May 17, 1988. 157p, 5 
fig, 19 tab, 244 ref, append. State of California 
Contract 84-84571. 


Descriptors: *Risk assessment, *Carbon tetrachlo- 
ride, *Drinking water, *Water quality, *Public 
health, California, Toxicity, Literature review, 
Carcinogens, Population exposure. 


The purpose of this document is to provide infor- 
mation on the toxicity of carbon tetrachloride 


aid the California Department of Health Services 
(CDHS) in Fag ne drinking water standards 
for CTC. The four major contributions of this 
document are: (1) a review of the existing literature 
pertinent to the health risk posed by the use of 
CTC contaminated drinking water; (2) an estima- 
tion of the CTC exposure for California residents 
based on the most recent data on CTC concentra- 
tions in California drinking water supplies; (3) a 
delineation of the level of CTC that may cause a 
noncarcinogenic health effect; and (4) an estima- 
tion of the cancer potency, dose level, and concen- 
tration of CTC in water associated with a lifetime 


caek poe toxicity and toxicokinetics, human expo- 
sure, pore bet effects in animals and humans; quantifi- 
cation of toxicological effects; and data gaps. (Au- 


‘AL SITE ENVIRONMENTAL 
REPORT FOR ARGONNE NATIONAL LABO- 
RATORY. 
Argonne National Lab., IL. Environment, Safety 
and Health Dept. 
For primary bibliographic entry see Field 5B. 
W89-12108 


FIELD AND LABORATORY STUDY USING 


Environmental Research Lab., Narragansett, 
For pee bibliographic entry see Field 5A. 
W89-1211 


PLAN FOR STUDY: RESPONSE OF THE 
HABITAT AND BIOTA OF THE INNER NEW 
YORK BIGHT TO ABATEMENT OF SEWAGE 
SLUDGE DUMPING. 

National Marine Fisheries Service, Woods Hole, 
MA. Northeast Fisheries Center. 

For primary bibliographic entry see Field 5G. 
Ws89-12111 


SEWAGE EFFECTS IN MARINE AND ESTUA- 
RINE ENVIRONMENTS, JANUARY, 1977- 
MARCH, 1988: CITATIONS FROM THE NTIS 
BIBLIOGRAPHIC DATABASE. 

National Technical Information Service, Spring- 
field, VA. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB88-861315, 
Price codes: NO1 in paper copy, N01 in microfiche. 
April 1988. 100p. Sepemadan PB87-851564. 


Descriptors: *Water pollution effects, *Bibliogra- 
phies, *Estuaries, *Wastewater pollution, Sludge, 
Ocean dumping, Marine environment, Wastewater 
outfall. 


This bibliography contains citations concerning the 
effects of disposal of sewage effluents and sludge 
on marine and estuarine environments. The effects 


Effects Of Pollution—Group 5C 


on specific flora and fauna, ocean dumping prob- 
lems and pollutant distribution analyses are among 
the topics considered. 


disposal are presented. This 
raphy contains 309 citations of which 54 are new 
entries to the previous edition. (Author’s abstract) 
W89-12141 


TOXICITY BIOASSAYS: WATER POLLUTION 
AND 


VA 22161 as PB88-863907, 
Price codes: NO1 in paper Ba rd = microfiche. 
Agel 1988. 26p. Supersedes PB87 1100. 


: *Water pollution effects, *Bibliogra- 
phies, *Toxicity, *Bioassay, rg = Industrial 
wastewater, Agricultural 


Available from National Technical Information 
— a VA 22161 as PB88-865571, 

Price codes: paper copy, NO1 in microfiche. 
June 1988. 99p. Seumon PB87-851432. 


Descriptors: *Water pollution. a *Bibliogra- 
phies, *Pesticide toxicity, ao, ‘thaapichdon, 


chemicals, Insecticides, sicides, 
Herbicides, Bioassay, Fish physiology, Ten Cor Cat- 
fish, Carp, Bluegills, Bass. 


This bibliography contains citations concerning de- 
terminations, research, causes, effects, and control 


ous species of freshwater fish are examined, includ- 
ing brook and lake trout, catfish, carp, bluegill, and 
bass. This updated bil y contains 299 cita- 
tions of which 178 are new entries to the previous 
edition. (Author’s abstract) 

W89-12152 


OIL SPILLS: BIOLOGICAL EFFECTS, JUNE 
1981 TO FEBRUARY 1988: CITATIONS FROM 
THE NTIS BIBLIOGRAPHIC DATABASE. 
National Technical Information Service, Spring- 
field, VA. 

Available from National Technical Information 
Service, aGies VA Fong as PB88-858931, 
Price codes: yy, NOI in microfiche. 
March 1988. 44p. capeniel jes PB82-810391. 


Descriptors: *Oil spills, *Bibliographies, *Water 
pollution effects, Ecological effects, Model studies, 
Environmental impact statement. 


This bibliography contains citations concerning the 
biological and ecological effects of oil spills. The 
effects on microorganisms, plants, and animals are 

Damage assessment, ecological modeling, 
and environmental impact statements are included. 
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Group 5C—Effects Of Pollution 


This updated bibliography contains 152 citations of 
which 29 are new entries to the previous edition. 
(Author’s abstract) 

W89-12157 


DREDGING: BIOLOGICAL EFFECTS, JANU- 
ARY 1979-FEBRUARY 1988: CITATIONS 
FROM THE NTIS BIBLIOGRAPHIC DATA- 
BASE. 

National Technical Information Service, Spring- 
field, VA. 

For primary bibliographic entry see Field 6G. 
W89-12160 


POLYCHLORINATED BIPHENYLS IN THE 
FRESHWATER ENVIRONMENT, JANUARY 
1977-JANUARY 1988: CITATIONS FROM THE 
SELECTED WATER RESOURCES ABSTRACTS 
DATABASE. 

National Technical Information Service, Spring- 
field, VA. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB88-857156, 
Price codes: NO1 in paper copy, NO1 in microfiche. 
January 1988. 93p. Supersedes PB87-855094. 


Descriptors: *Polychlorinated biphenyls, *Bibliog- 
raphies, *Water pollution effects, *Water pollution 
sources, *Pollutant identification, Path of pollut- 
ants, Bioaccumulation, Food chains, Monitoring, 
Sediments, Fish, Toxicity, Chlorinated hydrocar- 
bons, Pesticides. 


This bibliography contains citations concerning the 
occurrence and effects of polychlorinated biphen- 
yls in the freshwater environment. topics include 
sources, distribution, and accumulation rates for 
specific regions, bioaccumulation, pollutant paths 
and introduction into the food chain, and results of 
long and short term monitoring of selected areas. 
Detection methods for PCB accumulation in fish 
and surficial sediments are also considered. This 
updated bibliography contains 239 citations of 
which 19 are new entries to the previous edition. 
(Author’s abstract) 

W89-12170 


5D. Waste Treatment Processes 


EFFECTS OF INTERACTIONS WITHIN A 
THREE-MEMBERED MICROBIAL COMMU- 
NITY ON THE KINETICS OF DUAL SUB- 
STRATE REMOVAL IN CONTINUOUS CUL- 


Clemson Univ., SC. Dept. of Environmental Sys- 
tems Engineering. 

Y. Lu, and C. P. L. Grady. 

Water Science and Technology WSTED4, Vol. 
20, No. 11/12, p 11-16, 1988. 3 fig, 1 tab, 12 ref. 
NSF Grant CEE-81 16870. 


Descriptors: *Microbiological studies, *Bacterial 
physiology, *Wastewater treatment, *Biological 
wastewater treatment, *Wastewater dilution, *Bac- 
teria, Biodegradation, Wastewater disposal, Metab- 
olism, Substrates, Population dynamics, Population 
density, Enzymes, Culturing techniques, Chloro- 
phenols, Lysine. 


The effects of reactor dilution rate on the removal 
of xenobiotic compounds from wastewater in a 
biological treatment system were investigated. A 
bacterial community containing two specialists (a 
2-chlorophenol specialist, named the CP organism, 
and a lysine specialist, termed L2 Organism) and a 
generalist capable of metabolizing both 2-choro- 
phenol and lysine (called the I1 organism), was 
grown in continuous culture at three dilution rates 
on a feed containing L-lysine and 2-chlorophenol 
(2-CP) as the only carbon sources. The lysine 
degrading specialist maintained stable but oscillato- 
ry numbers whereas the generalist declined in 
number throughout each experiment. The 2-CP 
degrading specialist initially washed out of the 
culture, but then increased in number over time. I 
maintained relatively constant numbers. However, 
once the 2-CP, specialist began to grow, the gener- 
alist went into decline and in the case of the lowest 
dilution rate, was almost totally washed out. The 


fact that the numbers of L2 did not change as the 
numbers of I1 declined suggests that a substantial 
proportion of the lysine was being used by L2. 
This suggest that I1 was subsisting primarily on 2- 
CP, in spite of its ability to use both substrates, and 
thus as CP organism began to grow, it outcompet- 
ed Il for the 2-CP, thereby causing a marked 
decline in the number of I1 organisms present. The 
major impact of lower dilution rates was to extend 
the experimental time available after synthesis of 
required enzymes by the 2-CP specialist. Thus, it is 
possible that the same degree of loss of the general- 
ist would have been observed at all dilution rates. 
(Friedmann- 

W89-11071 


DIVERSITY OF ACTIVATED SLUDGE MI- 
CROBIAL COMMUNITIES AS DESCRIBED BY 
THE FUNDAMENTAL NICHE CONCEPT, 
CH2M/Hill, Denver, CO. 

T. J. Simpkin. 

Water Science and le gy A WSTED4, Vol. 
20, No. 11/12, p 39-44, 1988. 3 fig, 6 ref. 


Descriptors: *Species diversity, *Niches, *Ecosys- 
tems, *Wastewater treatment, *Activated sludge, 
*Sludge, *Microorganisms, Substrates, Microen- 
vironment, Population dynamics, Succession, Hy- 
drogen ion concentration, Dissolved oxygen, Tem- 
perature, Flocculation, Microbiological studies. 


The fundamental niche concept provides a means 
of describing the structure and diversity of an 
activated sludge microbial community. The funda- 
mental niche is the complete set of environmental 
conditions under which an organism may success- 
fully replace itself. The concept explains communi- 
ty diversity by describing the many traits of each 
microorganism species and how these traits may or 
may not be involved in providing the mechanism 
for the species to proliferate in a given environ- 
ment. The utility of this concept arises when the 
fundamental niches of two species are compared to 
the environment they live in and to each other. 
The environment can be described with a hypervo- 
lume similar to that of a fundamental niche. For 
example, two dimensions that may make up this 
hypervolume are the pH and dissolved oxygen 
range of the environment. If the environmental and 
fundamental niche hypervolumes are superim- 
posed, an area of overlap may exist. The microor- 
ganism will only survive in the environment if an 
overlap exists. An application of the fundamental 
niche concept is presented through the hypervo- 
lume describing the environment of an activated 
sludge system. The size of the environment hyper- 
volume of the typical activated sludge hypervo- 
lume is very extensive, including dissolved oxygen 
concentration, pH, temperature, substrate type, 
substrate concentration, and location within the 
floc particle. It is thus possible that the fundamen- 
tal niches of numerous microorganisms will fill 
part of the volume without overlapping each 
other; consequently, activated sludge microbial 
communities can be very diverse. (Friedmann- 


PTT) 
W89-11075 


THEORETICAL AND EXPERIMENTAL AN. 
YSIS OF PSEUDOMONAS AERUGINOSA BIO- 
LM. 


Montana State Univ., Bozeman. Inst. for Biological 
and Chemical Process Analysis. 

W. G. Characklis, R. Bakke, and M. H. Turakhia. 
Water Science and Technology WSTED4, Vol. 
20, No. 11/12, p 45-51, 1988. 5 fig, 1 tab, 9 ref. 
NSF grant CBT-842078, Office of Naval Research 
Grant N00014-84-K-0309. 


Descriptors: *Biofilms, *Wastewatér treatment, 
*Mathematical models, *Bacterial analysis, *Pseu- 
domonas, Model studies, Substrates, Bacteria, Pop- 
ulation dynamics, Growth rates, Theoretical analy- 
sis, Prediction. 


A mathematical model for accumulation and activ- 
ity of Pseudomonas and aeruginosa biofilm and 
based on conservation principles, transport phe- 
nomena, and fundamental kinetic and stoichiomet- 
ric relationships is presented. The validity of the 
model was tested by comparing theoretical predic- 
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tions to experimental data. Experimental data from 
chemostat experiments were used successfully to 
predict progression of several variables in a biofilm 
reactor. Model redictions, presented in terms of 
the effects of a fe ew important variables on biofilm 
accumulation and activity, include progression of 
substrate removal, cellular accumulation, and ex- 
tracellular polymer accumulation in the bulk water 
and in the biofilm. The model includes calculations 
of specific growth rate, specific extracellular poly- 
meric substances (EPS) formation rate, and specif- 
ic detachment (erosion) rate. Material balances are 
calculated for substrate carbon, suspended cell 
carbon, suspended product carbon, biofilm cell 
carbon, and biofilm polymer carbon. Constant cel- 
lular and EPS volumetric densities ar assumed for 
the biofilm. The results from a Psuedomonas aeru- 
ginosa biofilm were consistent with earlier chemos- 
tat data, and indicate that the energy metabolism of 
Pseudomonas aeruginosa in a biofilm state is the 
same as in the planktonic state. (Friedmann-PTT) 
'W89-11076 


ESTIMATION OF UNBALANCED BACTERIAL 
GROWTH IN INHIBITORY ENVIRONMENTS 
BY PHYSIOLOGICAL ASSESSMENT. 
Kanazawa Univ. (Japan). Dept. of Chemical Engi- 
neering. 


For ae bibliographic entry see Field 2H. 
W89-11077 


BIODEGRADATION OF CARBAMATES. 
Florida Univ., Gainesville. Dept. of Soil Science. 
G. R. Chaudhry, and W. B. Wheeler. 

Water Science and Technology WSTED4, Vol. 
20, No. 11/12, p 89-94, 1988. 3 fig, 1 tab, 12 ref. 


Descriptors: *Decontamination, *Wastewater 
treatment, *Path of pollutants, *Wastewater treat- 
ment, *Biodegradation, *Pseudomonas, *Fate of 
pollutants, *Carbamate pesticides, Organic com- 
pounds, Groundwater pollution, Bacteria, Water 
quality control. 


A carbofuran-metabolizing Pseudomonas sp. was 
investigated for its capability to degrade some 
other carbamates and its effectiveness as a deconta- 
minant for carbamate-polluted water samples. The 
organism degraded both aldicarb and carbaryl. It 
also decontaminated carbofuran-fortified water 
samples from various sources in the absence of 
additional nutrients under laboratory conditions. 
This microorganism harbored several plasmids that 
may be involved in the degradation of carbamates. 
This investigatation has shown that pseudomonas 
sp. may potentially be used for biological treatment 
of wastewater and polluted groundwater. (Au- 
thor’s abstract) 

W89-11081 


UTILIZATION OF IMMOBILIZED-BACTERIA 
TO DEGRADE AROMATIC COMPOUNDS 
COMMON TO WOOD-TREATMENT 
WASTEWATERS. 

Idaho Univ., Moscow. Dept. of Bacteriology and 
Biochemistry. 

K. T. O’Reilly, R. Kadakia, R. A. Korus, and R. L. 
Crawford. 

Water Science and Technology WSTED4, Vol. 
20, No. 11/12, p 95-100, 1988. 20 ref. 


Descriptors: *Microbial degradation, *Aromatic 
*W 


compounds, wastes, *Bacteria, 
*Wastewater treatment, *Biodegradation, Water 
pollution control, Biological wastewater treatment, 
Toxins, Hydrocarbons, Phenols, Degradation. 


The utilization of immobilized bacterial cells to 
remove toxic compounds from contaminated water 
is reviewed. A microbial biofilm capable of de- 
grading the wood preservative pentachlorophenol 
(PCP) was developed in an aquatic system exposed 
to the biocide. The ability of the biofilm to func- 
tion in a variety of bioreactors was tested. PCP 
and other aromatic compounds were degraded in 
the reactors. Large-scale bioreactors developed 
following these initial studies are currently in oper- 
ation decontaminating water associated with 
wood-treatment facilities. Pure cultures of bacteria 





capable of degrading PCP or p-cresol have been 

immobilized in calcium alginate. Complete degra- 
dation of the target compounds occurred in both 
batch and continuous bioreactors. Studies indicat- 
ed that it should be possible to customize bioreac- 
tors for decontamination of specific waste streams 
by immobilizing the proper bacteria. (Author’s ab- 


stract) 
W89-11082 


ACTIVATED SLUDGE TREATMENT OF ETH- 
OXYLATE SURFACTANTS AT HIGH INDUS- 
TRIAL USE CONCENTRATIONS. 

Shell Development Co., Houston, TX. 

J. P. Salanitro, G. C. Langston, P. B. Dorn, and L. 
Kravetz. 

Water Science and Technology WSTED4, Vol. 
20, No. 11/12, p 125-130, 1988. 5 fig, 1 tab, 12 ref. 


Descriptors: *Activated sludge process, *Industrial 
wastes, *Biological wastewater treatment, *Degra- 
dation, *Surfactants, *Wastewater treatment, Pri- 
mary wastewater treatment, Aeration, Foam sepa- 
ration, Primary sludge. 


The primary degradation of linear alcohol ethoxy- 
late (AE) and a branched nonylphenol ethoxylate 
(NPE) was investigated in bench-scale activated 
sludge units treating a synthetic sewage feed. Bio- 
treaters were gradually adapted to 10-100 mg/l 
surfactant and effluents monitored for loss of non- 
ionic ethoxylate, foaming, feed BOD removal, ni- 
trification and biosolids growth. Both surfactants 
were degraded at influent doses of 10-40 —_ 
Substantial BOD breakthrough, loss of nitrifica- 
tion, aerator foaming and incomplete removal of 
the NPE surfactant occurred when fed at 80 and 
100 mg/1 while the unit treating AE was unaffect- 
ed by high surfactant levels. Comparative toxicity 
of the biotreated waste at high surfactant levels 
indicated that the NPE effluent was acutely toxic 
(ECS50, 7-15% effluent) to the fathead minnow and 
Daphnia while that of the AE unit was non-toxic 
(ECS50, > 100% effluent) to these same species. 
These studies indicate that the treatment of wastes 
containing high levels of NPE ethoxylates may 
adversely impact an activated sludge process in 
incomplete degradation and foaming, impaired 
BOD removal, loss in nitrification and the forma- 
tion of toxic effluents. AE surfactants, however, 
undergo extensive microbial degradation and cause 
little or no impact on the activated sludge treat- 
ment process. (Author’s abstract) 

W89-11086 


IMPACT OF CHEMOSTAT DISCHARGE CON- 
TAINING OIL DEGRADING BACTERIA ON 
THE BIOLOGICAL KINETICS OF A REFIN- 
ERY ACTIVATED SLUDGE PROCESS, 

Sybron Chemicals, Inc., Salem, VA. 

A. D. Wong, and C. D. Goldsmith. 

Water Science and Technology WSTED4, Vol. 
20, No. 11/12, p 131-136, 1988. 5 fig, 2 tab, 5 ref. 


Descriptors: *Industrial wastes, *Oil vv:istes, *Acti- 
vated sludge process, *Biodegradation, *Oil, *Bac- 
teria, *Oil refineries, *Wastewater treatment, 
*Chemical wastes, Kinetics, Water pollution ef- 
fects, Effluents, Organic wastes, Degradation. 


The effect of discharging specific oil degrading 
bacteria from a chemostat to a refinery activated 
sludge process was determined biokinetically. 
Plant data for the kinetic evaluation of the waste 
treatment plant was collected before and during 
treatment. During treatment, the 500 gallon che- 
mostatic growth chamber was operated on an eight 
hr hydraulic retention time, at a neutral pH, and 
was fed a mixture of refinery wastewater and 
simple sugars. The biokinetic constants k (/days), 
K sub s (mg/L), and K (L/mg-day) were deter- 
mined before and after treatment by Monod and 
Lineweaver-Burk plots. Solids discharged and ef- 
fluent organic concentrations were also evaluated 
against the mean cell retention time (MCRT). The 
maximum utilization rate, k, was found to increase 
from 0.47 to 0.95/days during the operation of the 
chemostat. Subsequently, K sub s increased from 
141 to 556 mg/L. Effluent solids were shown to 
increase slightly with treatment. However, this 
was acceptable due to the polishing pond and the 
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benefit of increased ability to t shock loads of 
oily wastewater. The reason for the increased sus- 
pended solids in the effluent was most likely due to 
the continual addition of bacteria in exponential 
growth that were capable of responding to excess 
substrate. The effect of the chemostatic addition of 
specific microbial inocula to the waste 
treatment plant has been to improve the overall 
organic removal capacity along with subsequent 
Ce be -z stability. (Author’s abstract) 


TOXICITY TESTING IN WASTEWATER SYS- 
TEMS: APPLICATION OF A SHORT-TERM 
ASSAY BASED ON INDUCTION OF THE LAC 
OPERON IN E. COLI. 

Florida Univ., Gainesville. Dept. of Environmental 
Engineering Sciences. 

For primary bibliographic entry see Field 5A. 
W89-11088 


RECOMBINANT DNA PLASMID TRANSMIS- 
SION TO INDIGENOUS ORGANISMS 
DURING WASTE TREATMENT. 

Drexel Univ., Philadelphia, PA. Dept. of Bios- 
cience and Biotechnology. 

For primary bibliographic entry see Field 5B. 
W89-11094 


PROTOZOA AND METAZOA AS INDICA- 
TORS OF EFFLUENT QUALITY IN ROTAT- 
ING BIOLOGICAL CONTACTORS. 

New Hampshire Univ., Durham. Dept. of Civil 
Engineering. 

N. E. Kinner, C. R. Curds, and L. D. Meeker. 
Water Science and Technology WSTED4, Vol. 
20, No. 11/12, p 199-204, 1988. 3 fig, 1 tab, 7 ref. 
NATO grant 213/84. 


Descriptors: *Quality control, *Protozoa, *Pollut- 
ant identification, *Bioindicators, *Wastewater 
treatment, *Biological wastewater treatment, Ef- 
fluents, Microorganisms, Substrates, Species diver- 
sity, Microscopic analysis, Water quality 


In situ biofilm, incubation slide and tech- 
niques were used to investigate the diversity of 
—- and metazoan populations inhabiting ro- 
pena Shapes contractor (RBC) biofilms in rela- 
ip to effluent quality during different seasons 
of the year at two treatment plants. The in situ 
biofilm techniques yielded the best results primari- 
ly because samples contained higher numbers of 
individuals per species and were easier to obtain. A 
protocol based on 2 microscopic scans (200 times 
magnification) across a total width of a covership 
on each of 3 slides is proposed as a cost-effective 
procedure for discriminating among three classifi- 
cations of effluent quality (Good: BOD sub 5 < or 
= 25 mg/I, Fair: BOD sub 5 = 26-40 mg/I, Poor: 
BOD sub 5 > 40 mg/l) based on the populations 
of organisms inhabiting RBC biofilms. (Author’s 
abstract) 
W89-11097 


ECOLOGICAL STUDY ON Rye od 
SLUDGE BULKING CAUSED BY FILAMEN- 

TOUS BACTERIAL GROWTH IN AN ANAER- 

OBIC CONTACT PROCESS, 

Tohoku Gakuin Univ., Sendai (Japan). Dept. of 
Civil Engineering. 

G. Endo, and Y. Tohya. 

Water Science and Technology WSTED4, Vol. 
20, No. 11/12, p 205-211, 1988. 5 fig, 2 tab, 4 ref. 


Descriptors: *Filamentous bacteria, *Microbiologi- 
cal studies, *Contactors, *Bulking sludge, 
*Wastewater treatment, *Anaerobic conditions, 
*Activated sludge process, Growth rates, Contact 
beds, Fermentation, Biomass, Sludge, Anaerobic 
bacteria. 


A biological bulking phenomenon, caused by fila- 
mentously growing ic microorganisms in 
experimental anaerobic contact processes (ACP) 
treating wheat starch wastewater, was observed. 
There are many kinds of anaerobic microorganisms 
that grow filamentously, e.g. those in activated 
sludge. One species of anaerobic bacteria caused 
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serious sludge bulking, and it had thin rods (around 
0.2 microns in width) and long chained morpholo- 
gy. When acidogenically fermented starch 
wastewater was fed to the ACP, the thin rod 
microorganism and the biomass 
concentration of the methanogenic fermentor was 
recovered. The microorganism that caused bulking 
phenomenon was enriched in a medium con- 
taining raw starch (wheat starch particle). The 
i i filamentous 


acidogenic fermentation of wastewater containing 
raw starch prior to treatment by an ACP is effec- 
tive in preventing the anaerobic sludge bulking and 
in keeping high organic loading of ACPs. ie 
thor’s abstract 

W89-11098 


DETERMINATION OF ACTIVE BIOMASS. 
Technical Univ. of Denmark, Lyngby. Dept. of 
Sanitary Engineering. 

B. K. Jensen, T. Eriksen, and P. E. Jorgensen. 
Water Science and Technology WSTED4, Vol. 
20, No. 11/12, p 213-219, 1988. 2 fig, 3 tab, 15 ref. 


Descriptors: *Pollutant identification, *Biomass, 
*Wastewater treatment, *Groundwater pollution, 
Microorganisms, Growth media, Biological 
wastewater treatment, Substrates, Oxygen require- 
ments, Bacteria, Adenosine triphosphate. 


Reliable techniques for determination of active bio- 
mass are fundamental to both wastewater treat- 
ment and groundwater contaminant prediction and 
modeling. In growth cultures of wastewater, aden- 
osine triphosphate (ATP) content and optical den- 
sity (OD) were compared to O2 consumption rates 
and FDA hydrolysis. In groundwater, Acridine 
Orange Direct Counts, ATP, undiluted and ten 
times diluted plate counts were compared to Vmax 
values for acetate, glucose and naphthalene. To 
evaluate the reliability of the obtained results, they 
were compared ~ corresp I activi- 
ty parameters. The wastewater studies involved 
growth cultures prepared by ve a — 
ic medium with wastewater bacteria. In the maxi- 
mum growth phase of these growth cultures, a 
high correlation was found between ATP, OD, O02 
consumption and FDA hydrolysis. The latter, 
however, considerably overestimated the biomass 
when applied to untreated wastewater samples. 
Plate counts, and especially ATP content, showed 
fairly good correlation with microbial activity. It is 
thus concluded that ATP is considered to be supe- 
rior to the o! biomass tested as : 
general applicable biomass parameter 
wastewater and groundwater. (Author’s , A 
W89-11099 





BIOCHEMICAL METHODS FOR AUTOMAT- 
ED BACTERIAL IDENTIFICATION AND 
TESTING ep nore ly ACTIVITIES IN 
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Technische Univ. Berlin (Germany, F.R.). Dept. 
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MORPHOLOGY, PHYSIOLOGY, AND NUTRI- 
TION OF A SULFUR-OXIDIZING FILAMEN- 
TOUS ORGANISM ISOLATED FROM ACTI- 
VATED SLUDG! 


E. 
Yamanashi Univ., Kofu (Japan). Dept. of Environ- 
mental Engineering. 
T. Kohno. 
Water Science and Technology 
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Descriptors: *Wastewater treatment, *Sulfur bac- 
teria, *Filamentous bacteria, *Wastewater analysis, 
*Bulking sludge, *Activated sludge, *Microorga- 
nisms, *Wastewater, *Bacterial physiology, Cul- 
turing techniques, Aerobic conditions, Morpholo- 
gy, Nutrition. 


A chief causative filamentous organism of sewage 
sludge bulking was examined. The organism was 
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very similar to 021N in many morphological and 
physiological features. Its filaments were Gram- 
negative, and had a thin fragile sheath-like struc- 
ture outside the cells. All its isolates were oxidase- 
positive, but were positive or negative for catalase. 
The organism grew under strictly aerobic condi- 
tions, and grew well under slightly alkaline pH at 
temperatures of 20-30C. Good carbon sources 
were glucose, fructose, alpha-glycoside, oligosac- 
charides of glucose and/or fructose, acetic acid, 
and beta-hydroxybutylic acid. Ammonia was a 
good nitrogen source. This organism could utilize 
thiosulphate as an energy source, but failed to 
oxidize the compound when acetic acid was avail- 
able in batch culture. (Author’s abstract) 
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EFFECT OF CONTROLLED PH ON THE DE- 
VELOPMENT OF ROSETTE-FORMING BAC- 
TERIA IN AXENIC CULTURE AND BULKING 
ACTIVATED SLUDGE, 

Pennsylvania State Univ., University Park. Dept. 
of Civil Engineering. 

R. F. Unz, and T. M. Williams. 

Water Science and Technology WSTED4, Vol. 
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A case history of an acute filamentous bulking 
episode that caused extreme sludge volume index 
and effluent suspended solids values is reviewed. 
An infestation of a rosette-forming microorga- 
nisms, with morphological characteristics bearing 

some resemblance to Eikelboom type 021N | 
Thiothrix spp., occurred in the activated sludge 
process of a paper and pulp manufacturing facility 
during the autumn of 1986 in Mehoopany, Penn- 
sylvania. The microorganism could not be elimi- 
nated by periodic acid-shocking of the mixed 
liquor with sulfuric acid. However, exposure of the 
mixed liquor solids for 10 days at controlled pH 
(about 5.5) brought almost immediate lowering of 
the sludge volume index and effluent suspended 
solids to levels observed in normal operations. The 
bulking correction technique required no purchase 
of special chemicals in that the procedure was a 
mere modification of the liming step normally em- 
ployed to bring the natural pH of the wastewater 
(pH 3) to a level suitable for the practice of biolog- 
ical treatment. (Author’s abstract) 
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ISOLATION AND IDENTIFICATION OF AC- 
TINOMYCETES PRESENT IN ACTIVATED 
SLUDGE SCUM. 

Atlanta City Technical Services Branch, GA. 
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A number of activated sludge plants have experi- 
enced problems with a brown viscous scum that is 
caused by a group of organisms known as Actino- 
mycetes. Because diversity of actinomyces in a 
sample has not yet been reported, a study was 
carried out to isolate and identify actinomycetes 
present in activated sludge scum. Samples from 
two activated sludge treatment plants were ana- 
lyzed. One hundred five strains were isolated. The 
predominant organisms in both treatment plant 
samples was Nocardia amarae. Fifty-one strains of 
N. amarae were isolated. The second most 
common organisms (24 strains) was N. asteroides. 
The other isolates were identified as Rhodococcus 
coprophilus, R. equi, R. erythropolis, R. maris, 
Mycobacterium fortuitum, and strains belonging to 
the genera Nocardia, Rhodoccus, Oerskovia, 
Amycolatopsis and Micromonospora. Distribution 


of actinomycetes in the samples varied. This obser- 
vation appeared to indicate that plant design, oper- 
ational and environmental conditions might play 
an important role in determining the types of actin- 
omycetes in aeration basins. (Author’s abstract) 
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MICROBIAL COLONIZATION OF A SMOOTH 
SUBSTRATUM: A KINETIC ANALYSIS USING 
IMAGE ANALYSIS. 

Montana State Univ., Bozeman. Inst. for Biological 
and Chemical Process Analysis. 
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MICROBIAL ECOSYSTEM IN PETROLEUM 
WASTE LAND TREATMENT, 
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Microbial populations, microbial activity and envi- 
ronmental conditions in an operating petroleum 
waste land treatment facility were monitored for 
an eighteen-month period. A modified most-proba- 
ble number determination termed the plate-dilution 
frequency technique was used. Microdrop repli- 
cates (0.1 ml) were cultured on solid media from 
six members of a dilution series. Fungal counts 
were obtained using the same procedure and 
medium. Seasonal influences were observed for 
both bacterial and fungal populations. During 
cooler, wetter seasons, microbe populations were 
smaller, less variable and inhibited by the adverse 
environmental conditions. The hotter, drier 
months supported large, active populations that 
experienced large swings in number and respirato- 
ry output. Microenvironments within aggregates 
were also investigated. Analysis of various aggre- 
gate sizes revealed differences in population, activ- 
ity and distribution of microorganisms. Soil aggre- 
gates created microenvironments that substantially 
differed from the bulk nature of the soil. Washing 
experiments indicated a population of bacteria at 
the surface of the aggregates that was readily 
removed. Fungi were somewhat less removable, 
and presumably occupy a microhabitat more 
firmly attached to the surfaces of the aggregates. 
Optimization of waste biodegradation in treatment 
soils requires monitoring the factors affecting the 
microbial community at the system level and an 
awareness of microenvironmental influences. Con- 
trol of aggregate numbers and size, through tilling, 
may be a fruitful strategy for improving landfarm 
performance. (Friedmann- 
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The disinfection efficiency of the sludge heat treat- 
ment process is evaluated for the largest sewage 
treatment plant in Hawaii, which produces 25,400 
kg/day of primary sludge that is heat-treated (190 


130 


C) under 330 psig for 30 min. Concentrations of 
total coliform (TC), fecal streptococcus (FS), and 
Clostridium perfringens (CP) in sludge were deter- 
mined using the standard five-tube most probable 
number (MPN) method. The raw and heated 
sludge samples were measured by volume. Viruses 
were eluted from sludge samples, and the superna- 
tant was then reconcentrated by acid precipitation 
and assayed for infectious human enteric viruses. 
The microbiological quality of the sludge cake was 
determined, and the reliability of the heat treat- 
ment of the sludge was determined for its consist- 
ency in disinfecting the sludge. The heat-treatment 
process was shown to disinfect the sludge by indi- 
cator bacteria. However, post contamination of the 
heat-treated sludge by raw sludge and by chlorin- 
ated primary effluent and the regrowth of indica- 
tor bacteria in the sludge storage tanks resulted in 
the presence of indicator bacteria in the sludge 
cake. Although the risk of using this sludge cake 
containing indicator bacteria is less than it appears, 
its reuse potential is still of concern since some 
pathogens such as Salmonella bacteria can be ex- 
pected to multiply under the same conditions as 
coliforms. Thus, the three expedient practices used 
at this treatment plant, including (1) the use of 
chlorinated primary sewage effluent in the cen- 
trifugation process, (2) the filling of the heat ex- 
changers and reactors with chlorinated effluent 
during the startup of the heat reactors, and (3) the 
occasional pumping of raw sludge via an emergen- 
cy line to the treatment plant, which contribute to 
the contamination of the disinfected, heat-treated 
sludge, should be eliminated if the sludge cake is to 
be reused for human handling or exposure. (Fried- 
mann- 
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In laboratory experiments, Salmonella duesseldorf, 
added to sludge, was inactivated by mesophilic (35 
C) and thermophilic (48 C) anaerobic digestion, 
but the viability of Ascaris suum ova was de- 
stroyed only by digestion at 49 C or by heating to 
55 C for 15 min. When heat treatment (47-51 C) 
gave incomplete destruction of viability, subse- 
quent mesophilic digestion reduced viability fur- 
ther. Salmonella spp. and cytopathic enteroviruses 
in thickened raw sludge were completely de- 
stroyed by pasteurization at 70 C for 30 min in the 
new full-scale sludge treatment plant at Colburn, 
Yorkshire, U.K., which used submerged combus- 
tion of gas from the following mesophilic digester 
as the sole source of heat. The data obtained 
during evaluation of this plant highlight the need 
for the control systems to be designed for intermit- 
tent operation to avoid incomplete treatment im- 
mediately after startup from cold. (Author’s ab- 
stract) 
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The acidogenic phase of a two-stage anaerobic 
—— process using distillery molasses slops 

uent with high sulfate concentrations (4.2-5.1 g/ 
1) was investigated. Removal of sulfate was studied 
at pH 5.8, 6.2, 6.6 and in two different reactors: 
continuous stirred tank reactor and an upflow fixed 


carried out to obtain the maximum specific growth 
rates of sulfate reducing bacteria (SRB) at the 
above mentioned pH values. The biological sulfate 
compel tamsenend with gif andi 00 450 tan snatho 
acid production from the fermentative bacteria and 
SRB. For the same pH and hydraulic retention 
time, the sulfate reduction was more efficient in the 
fixed film reactor than in the CSTR. The soluble 
sulfides from the acidogenic reactor effluent were 
precipitated before the methanogenic phase to 
avoid biogas contamination and methanogenic bac- 
teria inhibition; under such conditions, sulfide con- 
centrations in the biogas thus produced were very 
low, and high methane volumeteric rates of pro- 
=n a achieved. (Author’s abstract) 
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An activated sludge pilot plant was operated at 4, 
6 and 9 d sludge ages with influent settled sewage 
from a full scale treatment works to study the 
behavior of a range of chlorinated organic micro- 
pollutants during activated sludge treatment and 
during anaerobic digestion in batch systems, and to 
identify the principal removal mechanisms of these 
pollutants. Background levels in sewage and signif- 
icant removal was seen for dieldrin, li 
(gamma-HCH), DDE, polychlorinated biphenyls 
(PCBs), and 2,4-dichlorophenol (2,4-DCPol) at AT 
sludge ages. Dieldrin, -HCH, DDE, PCBs, 
2,4,5-trichlorophenol (2,4,5-TCPol), 2,4,6-trichlor- 
ophenol (2,4,6-TCPol) and 2,4-DCPol were found 
to associate with activated sludge solids. 2,4- 
DCPol and 4-chloro-2-methylphenol (4-C-2MPol) 
were found to be biologically degraded. Mixed 
primary sludge from the same sewage treatment 
works was incubated anaerobically with and with- 
out azide addition to prevent biological activity. it 
is concluded that rapid removal of -HCH 
was due to chemical degradation, while biological 
activity was concluded to be the mechanism for 
the removals of 2,4,-D, 2,3,5-T, 2,4,6-TCPol and 
aa 3,4, ee aaa (2,3,4,6-TeCPol). Statisti- 
significant increases were observed for 
ry \ 6-TeCPol in azide treated incubations and for 
a 5-TCPol and 2,4-DCPol in both treated and 
= +7 caeees sludges. (Author’s abstract) 
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The Multi-stage Reversing-flow Bioreactor (MRB) 
that utilizes a new biological interaction for organ- 
ic substrate removal in wastewater has been devel- 
oped. MRB has several stages; one stage consists of 
a downflow aeration vessel (AV) and an upflow 
biological reaction vessel (BV). S accu- 
mulation of self-granulated sludge (SGS) can be 
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achieved in the BV. The biological interaction 
between sulfate reducing bacteria and sulfide oxi- 
dizing bacteria (Beggiatoa) is considered to con- 
tribute to SGS formation. The SGS is 2-10 mm in 
diameter and can be maintained in the BV 
upflow space velocity of 144 m/day. A pilot 
study was conducted to demonstrate the 

ance of the MRB. The influent was mi 
primary effluent. The total hydraulic 

time was 4.5 h, including the final soli 
separation in the last BV. effluent was 
andar co eb ah do coe ahaa iad 
process. The MRB has several advantages over 
py aeons biological —— —s rote og 
as lower energy requirement, less ge juc- 
tion, and no necessity for a final settling tank. 
(Author’s abstract) 
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The Cd(II) removal capacity of various fungal 


petitive effect of H ions on Cd(II) 
the effect of chemical treatment of 
on its Cd(II) removal capacity were 
gated. A modified Langmuir adsorption 
was used to describe the effect of pH on adsorp- 
tion. Results showed that amounts of cadmium 
adsorption increase abruptly at a specific pH value 
to s maximem value, then remain seletively con- 
stant upon further increase in pH. In the concen 
tration range studied, i.e. about 0.00001 M, verface 
adsorption is the mechanism responsible for the 
removal of cadmium from solutions. In the low pH 
region, proton ions compete with cadmium ions 
for surface sites. Fungal type also plays 
adsorption, 


investi- 
isotherm 


‘aus aa in Goa eaten 
though this mechanisms is not clear. Contrary to 
most adsorbents such as activated carbon and 
oxide, the cadmium (II) seems more removable 
ae gga os peal eer grr coc he 
pc pe Coll) by biomass. Physico- 
hemical treatment of the fungal biomass did not 
leva the Cd(II — capacity. Chitin 
content of the fun; to play a 
small role in metal selectivity. ae en lost significantly, 
the metal removal capacity of fungal biomass is as 
good or better than other adsorbents such as oxide 
and some activated carbon. Cd(II)-laden fungal 
biomass can be regenerated with strong acid. In a 
total of 8 adsorption-desorption runs, the total 
amount of Cd(II) removed was 35 mg/g dried 
weight. This is compatible with other adsorbents, 
—- activated carbon, soil and oxide. 


(Friedmann 
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Based on the theory of methanogenic and 

genic reaction of three volatile fatty acids (VFA) 
acetate, propionate ityrate, the 

acceleration factors of acetate decomposition was 

investigated, and a kinetic equation for such reac- 


lism process 
Sar ee a It was 
wn that the proposed equation may be correct 
ciasiaiehs comeeltninannatacsenions cao 
FBMFR were developed using a heterogeneous 
model and numerical analysis. (Friedmann-PTT) 
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A virus (HAV) as well as 

comiiglias BS (CBS) on ae MS? and and 
phiX174, by 0.5 mg/1 free chlorine, Pa 6-10 and 10 

monochloramine, pH 8, at 5 C in 0.01 M 

phosphate buffer were determined. HAV was rela- 
tively sensitive to 0.5 mg/l free chlorine but rela- 
tively resistant to 10 mg/1 monochloramine. Com- 
pared to HAV, CBS was quite resistant to inactiva- 
tion by free chlorine but similar in resistance to 
inactivation by monochloramine. Inactivation of 
phiX174 by free chlorine was rapid Pp 
intermediate between that of HAV and CBS at pH 
10. PhiX174 was inactivated most rapidly of all 
viruses tested by 10 mg/1 monochloramine. Inacti- 
vation of MSs? by free chlorine was somewhat 
more rapid than HAV at low pH but less rapid 
than HAV at high pH. MS2 inactivation by 10 
mg/1 monochloramine was slowest of all viruses 
tested. These results indicate that HAV is inacti- 
vated relatively rapidly by free chlorine but rela- 
tively slowly by monochloramine. Coliphage MS2 
is a reasonable model to predict inactivation of 
HAV by free chlorine and inactivation of HAV 
and CB5 by monochloramine. It is a poor model 
for predicting free chlorine inactivation of CBS 
and haps some other human enteric viruses. 
(Author’s abstract) 
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Optimum filtration and disinfection design criteria 
under full-scale conditions were determined for the 
Tapia Water Reclamation Facility that would meet 
the California Administrative Code (Title 22) pri- 
mary contact and reclamation requirements. The 
Las Virgenes Municipal Water District provides 
wastewater collection and treatment from a 120 sq 
mile service area in western Los Angeles County 
while its joint venture partner, Triunfo County 
Sanitation District, provides collection services in 
eastern Ventura County. Both flows are treated at 
the Tapia Water Reclamation Facility and service 
a few industrial clients. The effluent is reclaimed 
for discharge to Malibu Creek, which was de- 
signed as a body-contact recreational area, and the 
discharge standards, based on this designation, for 
total coliforms do not exceed 2.2/100 ml and 23/ 
100 ml in more than one sample within any 30-day 
period. Because the effluent is also reclaimed, the 
wastewater must also meet Title 22 requirements. 
These guidelines specify conventional tertiary 
treatment with coagulation, flocculation, sedimen- 
tation, filtration and disinfection. Sampling of efflu- 
ent and analysis of overall plant performance 
chemical and physical data, included those for 
microbiological indicators, enteric viruses, disin- 
fection, seven day moving median, and turbidity 
and particle size distribution. These data indicated 
that an average flow deep bed filtration rate of 4.1 
gmp/sf with 11 mg/1 of chlorine for 100 minutes 
produces a tertiary effluent that meets the Title 22 
requirements for the Tapia discharge. Coliform, 
HPC, enteric viruses, and particle counts were 
good microbiological indicators of nitrified tertiary 
ae a quality. (Friedmann-PTT) 
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Both the batch test and continuous flow test were 
used to study the possibility of using activated 
sludge instead of digested sewage sludge as the 
seed material in the upflow anaerobic sludge blan- 
ket (UASB) reactor. The batch test involved a 
mixture of methyl-alcohol and sodium acetate used 
as the substrate with activated sludge as seed at 
about 35 C. After 62 h of digestion, methane was 
produced. This proved preliminarily that the acti- 
vated sludge might be used as seed material. For 
the continuous flow test, a lab-UASB reactor of 29 
1 volume at about 34 C was studied with glucose as 
substrate and activated sludge as seed material. 
Methane production was 68 percent. During the 
first 20 days of the continuous flow test, the sludge 
was largely in floc-form and the settleability of the 
sludge was poor; granular sludge was predomi- 
nant, with methanogenic activity in the sludge 
increasing with the formation of the granules The 
characteristics of granulation using the activated 
sludge as the seed were similar to those using the 
digested sludge. Thus, use of activated sludge as 
the seed material is technically feasible. (Fried- 


mann-PTT) 
W89-11134 
INFLUENCE OF SULFATE ON METHANE 


FERMENTATION IN A DEFINED MEDIUM. 
Shimizu Construction Co. Ltd., Tokyo (Japan). 


Inst. of Tech. 

K. Minami, Y. Tanimoto, M. Tasaki, S. Ogawa, 
and K. Okamura. 

Water Science and Technology WSTED4, Vol. 
20, No. 11/12, p 451-453, 1988. 2 fig. 


Descriptors: *Sulfates, *Fermentation, *Methane, 
*Wastewater treatment, *Sulfur bacteria, *Growth 
media, *Culturing techniques, Anaerobic condi- 
tions, Hydrogen ion concentration, Bacteria, Mi- 
croenvironment, Sulfides, Biochemistry, Sub- 
strates, Comparison studies. 


To test whether methanol can support the growth 
of dissimilar sulfate-reducing bacteria with the 
presence of sulfate, the influence of sulfate on 
methane fermentation was tested using continuous 
runs of a bio-reactor packed with pumice stone at 
53 C. Five grams of sulfate were added to the 
medium. Results suggested that suflate-reducing 
bacteria might be growing in the medium when the 
PH is controlled between 7.0 and 7.5, instead of the 
acidic pHs between 6.5 and 7.0. Five bio-reactors 
operated by feeding media containing different sul- 
fate concentrations indicated that the methane fer- 
mentation was not actively inhibited with sulfate 
even at 10 g/l of medium. To examine the influ- 
ence on the sulfate reduction at various pHs, five 
bio-reactors were operated at different pHs, and 
tests were run using a feeding medium containing 1 
g/l of sulfate. When pHs were varied more than 
7.0, the proportions of sulfate conversion to sulfide 
were markedly increased, and more than 1 g/l of 
sulfate would be reduced to sulfide. Finally, an in 
vitro co-culture experiment was conducting using 
Methanosarcina sp. DSM 2906 as a typical thermo- 
philic methanogene, and Desulfotomaculum nigri- 
ficans DSM 574 as a thermophilic sulfate-reducing 
bacterium, to study the reason for sulfate being 
reduced to sulfide in a medium containing metha- 
nol and sulfate. Methanosarcina sp. grew well in 
medium while D. nigrificans did not. These find- 
ings indicate that the sulfate-reduction reaction by 
sulfate-reducing bacteria occurs even when metha- 
nol-rich wastewater is treated by methane fermen- 
tation technology. (Friedmann-PTT) 

W89-11135 


DISTRIBUTION, CHARACTERIZATION AND 
ACTIVITY OF MICROBIAL BIOMASS OF AN 
AEROBIC FIXED-BED REACTOR. 

Compagnie Generale des Eaux, Paris (France). 
Centre de Recherche. 

C. Giuliano, and J. C. Joret. 

Water Science and Technology WSTED4, Vol. 
20, No. 11/12, p 455-457, 1988. 5 fig, 6 ref. 


Descriptors: *Aerobic bacteria, *Species composi- 
tion, *Wastewater treatment, *Aerobic treatment, 
*Microorganisms, *Biological wastewater treat- 
ment, *Growth media, Pilot studies, Pseudomonas, 
Biofilters, Acinetobacter, Aeromonas, Flavobac- 
terium, Biomass. 


The microbial ecosystem, including distribution, 
characterization and activity of a natural fixed 
microbial biomass was studied during the 25-day 
colonization step. A pilot scale reactor was de- 
signed, composed of four serial filters simulating 
one single biofilter unit, fed with primary settled 
urban wastewaters at a temperature of about 18 C. 
Analytical techniques used during the colonization 
period of the reactor were carried out for amount 
of biomass, volatile suspended solids, chemical 
oxygen demand, acridine orange direct count, and 
dehydrogenase activity. The study showed that 
during the first five days of a run, microbial coloni- 
zation of the filters was quite fast, corresponding to 
2.5 times 10 to the 10th power bacteria/100 grains. 
Bacterial biomass accumulation seemed to stabilize 
after 20-25 d of the run. There was a decreasing 
gradient of fixed biomass from the first to the 
fourth column of the reactor. Most of the species 
isolated were Acinetobacter, Aeromonas, Flavo- 
bacterium, and Pseudomonas. From the fifth day 
of colonization, pollution removal efficiency of the 
reactor remained quite stable. (Friedmann-PTT) 
W89-11136 


PHYSICO-CHEMICAL PARAMETERS DETER- 
MINING THE RELATIVE BIODEGRADABI- 


LITY OF PARA-SUBSTITUTED PHENOLS BY 
BACTERIA ISOLATED FROM ACTIVATED 
SLUDGE, 

National Research Inst. for Pollution and Re- 
sources, Yatabe (Japan). 

Y. Urushigawa, S. Masunaga, and Y. Yonezawa. 
Water Science and Technology WSTED4, Vol. 
20, No. 11/12, p 459-461, 1988.1 fig, 2 tab, 2 ref. 


Descriptors: *Wastewater treatment, *Biodegrada- 
tion, *Physicochemical properties, *Phenols, *Bio- 
logical wastewater treatment, *Activated sludge 
process, Activated sludge, Bacteria, Bacterial anal- 
ysis, Growth media, Sludge, Microbial degrada- 
tion, Biodegradation. 


The relationship between the relative biodegrada- 
bility and the physico-chemcial parameters of 
mono-substituted phenols (ortho, meta, and para- 
derivatives) was studied using isolated strains that 
degrade phenols via the ortho or meta-ring-fission 
pathway. Biodegradation rate constants of phenol 
and 8 para-substituted phenols (methoxy, acetyla- 
mino, methyl, cyano, nitro, fluoro, chloro, bromo) 
were measured with two strains of bacteria and the 
physico-chemical parameters determining the rela- 
tive biodegradability were examined by multiple 
regression analysis. One strain isolated from aniline 
acclimated activated sludge was a gram-positive 
non-spore forming rod; the other from phenol ac- 
climated activated sludge was a gram-negative rod. 
Both strains degraded phenol. The concentrations 
of phenols were measured by gas chromatography 
as the acetyl derivatives. Biodegradation rate con- 
stants were calculated from the initial reduction 
rates approximated to the first order reaction. Re- 
sults of these calculations showed that the biode- 
gradability of mono-substituted phenols by two 
bacterial isolates was determined by electronic 
(field and induction effect), steric (effect of the 
bulkiness of the substituent), and hydrophobic re- 
lated to the permeability of a molecule through a 
cell membrane parameters of the test compounds, 
of which the last was significant in the gram- 
positive strain. (Friedmann-PTT) 

W89-11137 


BIODEGRADATION OF SYNTHETIC ORGAN- 
IC CHEMICALS IN GAC BEDS. 
Houston Univ., TX. Environmental Engineering 


Program. 

G. E. Speitel, L. Chih-Jen, and M. H. Turakhia. 
Water Science and Technology WSTED4, Vol. 
20, No. 11/12, p 463-465, 1988. 2 fig. 


Descriptors: *Wastewater treatment, *Activated 
carbon, *Adsorption, *Chlorinated hydrocarbons, 
*Biodegradation, *Biological wastewater treat- 
ment, Contact beds, Substrates, Microbial degrada- 
tion, Microenvironment, Phenols, Wastewater 
treatment, Organic compounds, Chemical wastes, 
Sorption, Adsorbents, Gas chromatography, Bior- 
egeneration, Diffusion, Trace levels, Aerobic con- 
ditions. 


Several aspects of biodegradation of synthetic or- 
ganic chemicals (SOC), including paranitrophenol 
(PNP), dichlorophenol (DCP), pentachlorophenol 
(PCP), and trichloroethylene (TCE) were exam- 
ined in chemical systems at substrate concentration 
of 1 to 20 micrograms/L. The research mainly 
investigated the biodegradability of low concentra- 
tions of SOCs, particularly their ability to act as 
primary substrates, the extent of and controlling 
factors in the biodegradation of sorbed SOCs, and 
the influence of biodegradation on the adsorption 
of nonbiodegradable SOCs. Experiments were 
conducted in laboratory scale granular activated 
carbon (GAC) beds and were initiated with the 
GAC and liquid phases in equilibrium. Substrate 
was then fed to the columns at the equilibrium 
concentrations. The liquid phase concentration of 
the SOC was measured by gas chromatography. 
Significant biodegradation of sorbed PNP com- 
menced after about 5 days of operation. Another 
experiment consisting of three columns was run 
with PCP and a mixture of DCP and PCP. Biode- 
gradation of sorbed DCP and PCP was negligible 
over the 80 days of operation. This was in sharp 
contrast to results with PNP, in which 20 percent 
bioregeneration occurred over 40 days. The negli- 





gible amount of bioregeneration supports the idea 
that the removal of DCP and PCP observed in the 
liquid phase resulted from biodegradation. DCP 
and PCP were more strongly sorbed on GAC than 
PNP. Diffusion out of the GAC may be slower. 
Trace concentrations in combination with the 
lower biodegradability of DCP and PCP may 
permit only a small amount of biodegradation. 
TCE is an example of an SOC that is adsorbable 
and nonbiodegradable (at least under normal aero- 
bic conditions). (Friedmann-PTT) 

W89-11138 


INFLUENCE OF POPULATION DYNAMICS 
ON THE ‘STEADY STATE’ BIODEGRADA- 
TION OF 2-CHLOROPHENOL BY A MIXED 
MICROBIAL COMMUNITY, 

Clemson Univ., SC. Dept. of Environmental Sys- 
tems Engineering. 

J. K. Mackey, and C. P. L. Grady. 

Water Science and Technology WSTED4, Vol. 
20, No. 11/12, p 477-479, 1988. 1 fig, 2 tab, 3 ref. 


Descriptors: *Wastewater treatment, *Population 
dynamics, *Phenols, *Microbial degradation, Cul- 
turing techniques, Growth media, Bacteria, Bacte- 
rial analysis, Antibiotics, Biodegradation, Sub- 
strates, Biomass, Species composition, Biological 
wastewater treatment. 


A study was conducted to examine the factors 
influencing variations in effluent substrate and bio- 
mass concentrations about mean values character- 
izing pseudo-steady-state, continuous heterogene- 
ous culture reactors. A 10-L chemostat containing 
a heterogeneous microbial community of sewage 
origin was sampled over a 10-d period using a 3- 
interval. The chemostat was fed 65 mg/L of 2- 
chlorophenol (2-CP) and 160 mg/L of L-lysine. 
Prior to the sampling period, over 60 bacterial 
colonies were isolated using spread plates and the 
organisms were defined in terms of their suscepti- 
bility/resistance to 19 antiobiotics. From these, 16 
organisms were enumerated at each sampling time 
using spread plates. Results showed that six popu- 
lations were predominant in the community. F- 
tests on the community enumerations showed that 
the interactions among the bacterial populations 
anc their substrates in this chemostat were com- 
plex. Bacterial population dynamics influenced the 
steady state concentration of 2-CP, which exhibit- 
ed cyclic behavior. It is significant that this behav- 
ior occurred frequently near the steady-state 
growth rate. Seemingly random fluctuations in the 
numbers of the bacterial populations were found to 
be related to each other; thus, the apparent ran- 
domness within the bacterial community had some 
order to it. (Friedmann-PTT) 

W89-11141 


FLOC-LOAD AS IT RELATES TO ENZYMATIC 
TRANSFER OF SOLUBLE SUBSTRATE AND 
SLUDGE BULKING CONTROL. 

Transfield, Inc., Irvine, CA. 

M. C. Goronszy, and W. W. Eckenfelder. 

Water Science and Technology WSTED4, Vol. 
20, No. 11/12, p 481-484, 1988. 7 fig, 3 ref. 


Descriptors: *Wastewater treatment, *Biological 
wastewater treatment, *Flocculation, *Activated 
sludge, *Enzymes, *Activated sludge process, 
*Bulking sludge, Sludge, Adenosine triphosphate, 
Substrates, Microbial degradation, Growth media. 


Floc-load and enzymatic transfer of soluble sub- 
strate from a wastewater into microorganisms in an 
activated sludge floc are related. In the absence of 
other metabolic selectivity pressures, this rapid 
sequestering of available soluble organics is re- 
quired for the avoidance of filamentous sludge 
bulking in various reactor configurations. The spe- 
cific oxygen utilization rate response to floc-load- 
ing is a measure of the magnitude of the enzymatic 
transfer capacity of a biomass and can be used to 
determine its maximum sorptive capacity. During 
the transfer process, the biomass adenosine triphos- 
phate (ATP) content undergoes a rapid depletion 
for 20-30 minutes before increasing again. Relevant 
parameters associated with soluble substrate re- 
moval and floc-forming selectivity mechanisms are 
reviewed, including time/rate relationships be- 
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tween floc-load and specific oxygen utilization rate 
(SOUR), floc former selectivity and cell yield, and 
colloidal and small particulate organics removal 
and relative growth of floc forming microorga- 
nisms. (Friedmann- 

W89-11142 


GROWTH OF FILAMENTOUS BACTERIA IN 
THE PRESENCE OF HEAVY METALS. 
Pennsylvania State Univ., University Park. Pro- 
gram in Ecology. 

K. L. Shuttleworth, and R. F. Unz. 

Water Science and Technology WSTED4, Vol. 
20, No. 11/12, p 485-487, 1988. 2 fig, 1 tab, 3 ref. 
NSF grant ECE-8417663. 


Descriptors: *Growth media, *Heavy metals, *Ac- 
tivated sludge process, *Wastewater treatment, 
*Sewage bacteria, *Biological wastewater treat- 
ment, Copper, Zinc, Nickel, Bacteria, Inhibition, 
Zoogloea, Calcium, Toxicity, Growth chambers. 


The effects of cooper, zinc, and nickel on the 
growth of filamentous bacteria in an activated 
sludge treatment plant were investigated. Bacteria 
used for the study included Thio'! strain Al, 
Eikelboom type 021N strain B, Eikelboom type 
1701 strain 269, and the floc-forming bacteria, 
Zoogloea ramigera strain 106. Experiments were 
completed in tripli in Erl flasks with 
daily monitoring of growth after metals were 
added to the media aseptically. Calcium require- 
ments were also tested in separate experiments 
with these strains. Of the heavy metals evaluated, 
copper was found to be the most inhibitory to all 
of the test bacteria. A iag of 4 to 15 d beyond the 
poten lag was observed when Thiothrix Al was 
grown in the presence of 1 micromole of - 
growth appeared to be normal after the initial lag. 
Zinc completely inhibited growth at 50 micro- 
moles, but caused no visible effect at 10 micro- 
moles. In contrast, 10 micromoles of nickel caused 
the cells of Thiothrix Al to become swollen and 
distorted. Zinc apparently has a slight stimulatory 
effect on type 1701 strain 269 at concentrations of 
5 and 10 micromoles; however, 100 micromoles 
zinc was inhibitory. In contrast, growth of strain 
269 was inhibited by 10 micromoles nickel and no 
growth was observed until day 15 at 100 micro- 
moles nickel. Overall, all strains grew best at the 
igher calcium concentrations tested; the most 
toxic heavy metal was copper and the least was 
zinc. (Friedmann- 
W89-11143 








FIXED BIOMASS ACTIVITY IN AEROBIC BI- 
OLOGICAL REACTORS USED FOR 
WASTEWATER TREATMENT. 

Centre des Sciences de l’Environment, Metz 


(France). ‘ 
J. C. Block, N. Nouvion, J. M. Cahen, Y. Lesty, 


and G. M. Faup. 

Water Science and Technology WSTED4, Vol. 
20, No. 11/12, p 489-491, 1988. 1 tab, 3 ref. French 
Ministry of the Environment grant GRUTTEE- 
Environment N83-274. 


Descriptors: *Wastewater treatment, *Biological 
wastewater treatment, *Aerobic treatment, *Bio- 
logical treatment, *Filtration, Oxygen uptake, 
Microorganisms, Biomass, Enzymes, Clogging, 
Head loss. 


Experimental runs were carried out on an upflow 
fixed-bed reactor to determine the activity of the 
filter washing water and that of biomass samples 
taken from the reactor. The 24-h process cycle was 
determined by following head losses used as an 
indicator of the clogging in the filter and of the 
biomass growth. Due to a protocol of dispersion of 
the biomass into the filter, two fractions defined as 
fixed and shared biomass were obtained. Samples 
biomass was analyzed for volatile matter, deydro- 
genase activity, and oxygen uptake rate. The spe- 
cific dehydrogenase activities or the specific 
oxygen uptake rates of the dispersed biomass were 
found to be always greater than those of the fixed 
biomass. The aggregation of the biomass into the 
reactor prevents its fullest potential use. (Fried- 


mann-PTT) 
W89-11144 


ACTINOMYCETE SCUM PROBLEMS IN AUS- 
TRALIAN ACTIVATED SLUDGE PLANTS. 
Queensland Univ., Brisbane (Australia). Dept. of 
Microbiology. 

L.L. Blackall, A. E. Harbers, P. F. Greenfield, 
and A. C. Hayward. 

Water Sci and Technology WSTED4, Vol. 
20, No. 11/12, p 493-495, 1988. 3 ref. 


Descri : “Wastewater treatment, *Actino- 
myces, *Scum, *Activated sludge process, *Aus- 
tralia, Biomass, Substrates, Bacteria, Foaming, 
Microorganisms, Activated sludge. 


The formation of extensive, biological foams or 
scums on the liquid surfaces of domestic activated 
sludge plants in Australia was investigated. A 
survey of the problem in Queensland and Australia 
was carried out; the dominant organisms in the 
foam were isolated and identified; their physiology 
was investigated and the intrinsic reasons for foam 
formation were explored in the . Foam- 
ing in activated sludge plants was found to be a 
significant problem in Australia. Greater than 90 
percent of plants in Queensland have experienced 
biological foaming episodes, while in 38 percent of 
the plants, the problem was continuously present. 
N amarae and a newly described actinomy- 
cete, Nocardia pinensis, were dominant organisms 
isolated from the foam. Plants that contained N. 

in the scum were found to be operated at 


phobic and a ee was produced in culture. 
These are properties es an explanation 
for the ine an foam tion based on 
adsorptive bubble separation theory. (Author’s ab- 
stract) 

W89-11145 


OCCURRENCE OF FILAMENTOUS BACTE- 
RIA IN ACTIVATED SLUDGE (BULKING 
a ISOLATION AND CHARACTERIZA- 
Technische Univ. Berlin (Germany, F.R.). Dept. 
of Hygiene. 

M. Ziegler, M. Lange, P. Kampfer, D. 

Hoffmeister, and D. Welti. 

Water Science and Technology WSTED4, Vol. 
20, No. 11/12, p 497-499, 1988. 1 fig, 1 tab. 


Descriptors: *Wastewater treatment, *Activated 
sludge, *Bulking sludge, *Fermentation, Culturing 
techniques, Growth media, Substrates, Bacteria, 
Bacterial physiology, Bacterial analysis, Thiothrix, 
Haliscomenobacter, Sphoerotilus. 


Filamentous bacteria were isolated and morpholo- 
gically and cytologically characterized through 
cluster analyses. Results of the analyses showed a 
Pol ial properties psa page 7 arc 
lo; oO groups o! tous 
Costesin studied, inc luding Thiothrix spp. 021N, 
Giissomensbaster § —— ., and Sphoerotilus natans. 
Based on the results of shaken cultures, prelimi- 
nary batch fermentations were carried out to deter- 
mine the growth characteristics of filamentous bac: 
teria. During periods of high fructose concentra- 
tion, reserve — (sudanophilic) were storec’ 
up. These granules disappeared when the fructose 
concentration decreased. It was found that for ore 
021N/Thiothrix spp. and Haliscomenobacter 
calcium was necessary for growth, as is known or 
S. natans. The growth of 021N/Thiothrix spp. 
isolates was inhibited by peptone quanetaiiamn 
above 1.0 g/1. This inhibition did not appear with 
Bacto peptone. This could explain why filamen- 
tous bacteria do not grow in ‘fat’ media. (Fried- 
mann- 
W89-11146 


UNIFIED THEORY FOR MICROBIAL 
GROWTH CONTROLLED BY MULTIPLE 
LIMITING SUBST. 


Nanyang Technological Inst., Singapore. School 
of Civil and Structural Engineering. 
C. Chung-Yuan. 
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Water Science and Technology WSTED4, Vol. 
20, No. 11/12, p 513-515, 1988. 1 fig, 1 tab, 8 ref. 


Descriptors: *Limnology, *Wastewater treatment, 
*Model studies, *Growth kinetics, *Microorga- 
nisms, *Limiting nutrients, *Limiting factors, En- 
zymes, Growth rates, Toxicity, Inhibition, Risk 
assessment. 


In general, models dealing with multiple limiting 
substances have mainly been derived from three 
different categories of studies, multiple toxicity, 
multiple nutrient limitation and inhibition of 
enzyme catalysis. As different basic mechanisms 
were assumed by these models, a simple and 
unique theory that handles all these types of multi- 
ple-substance limited growth does not appear to 
exist. A unified theory, based on a probabilistic 
foundation for microbial growth is presented, 
which is controlled by multiple limiting substances 
(including both nutrient and toxicant). Most of the 
existing kinetic models in the aforementioned three 
areas can be generated using one theory. The 
relative growth rate is the actual specific growth 
rate and is related to the probability of response, 
considering limiting nutrient alone (or non-re- 
sponse for toxicant). The most important new fea- 
ture of the theory is its capacity to generate numer- 
ous cases characterized by the interval 0 < degree 
of correlation between average existing nutrient 
concentration and average toxicant concentration 
< 1. This theory has broad application, e.g., 
wastewater treatment, eutrophication studies, and 
risk assessment. (Friedmann-PTT) 

W89-11150 


MICROBIOLOGY ASSOCIATED WITH THE 
BIOLOGICAL TREATMENT OF AIRCRAFT 
PAINT STRIPPING WASTEWATER. 

Oklahoma Univ., Norman. Environmental and 
Ground Water Inst. 

M. C. Arquiaga, and L. W. Canter. 

Water Science and Technology WSTED4, Vol. 
20, No. 11/12, p 525-527, 1988. 1 tab, 2 ref. 


Descriptors: *Microbiological studies, 
*Wastewater treatment, *Microbial degradation, 
*Bacteria, ‘*Biological treatment, *Chemical 
wastes, *Biological wastewater treatment, Activat- 
ed sludge process, Aerobic treatment, Bioindica- 
tors, Pseudomonas, Substrates, Growth media, 
Microorganisms. 


A study was conducted to improve the perform- 
ance of biological treatment units in the treatment 
of wastewater consisting of methylene chloride, 
phenol, and such compounds as cellulose 
derivatives, petroleum sulfonates and naphthalene, 
all prevalent in U.S. Navy aircraft paint stri ping 
wastewater. The biological treatability of ihe 

wastewater was evaluated with engineering meth- 
ods using aerobic suspended growth (activated 
sludge) and aerobic attached growth. The perform- 
ance of both processes was tested using bench- 
scale, batch-flow and continuous-flow experiments. 
Most of the bacteria used for the study were gram 
negative rods and coccibacilli such as Pseudo- 
monas, Acinetobacter, Paracoccus, Moraxella, and 
Klebsiella, and gram itive bacteria such as Ba- 
cillus. The ability a a isolated organisms to 
tolerate and eventually biodegrade toxic pain strip- 
ping wastewater was evaluated by growing the 
organisms on media containing toxic wastes in the 
same concentration as in the waste from which 
they were collected. The study results indicate that 
the Navy paint stripping wastewater is able to 
support microbial communities as large as those 
found in the biological treatment of domestic 
sewage. Pseudomonas and Bacillus could be used 
as indicators of the performance of treatment sys- 
tems for Navy paint stripping wastewater since 
they are suspect of playing an important role in 
initiating the biodegradation process. (Friedmann- 


W89-11153 


LONG-TERM STUDY OF OCCURRENCE, DIS- 
TRIBUTION AND REDUCTION OF CAMPY- 
LOBACTER SP. IN THE SEWAGE SYSTEM 
AND WASTEWATER TREATMENT PLANT OF 
A BIG TOWN. 


Kiel Univ. (Germany, F.R.). Abt. Hygiene, Sozial- 
hy; = und Gesundheitswesen. 

oller. 
Water Science and Technology WSTED4, Vol. 
20, No. 11/12, p 529-531, 1988. 2 tab, 8 ref. 


Descriptors: *Campylobacter, *Wastewater treat- 
ment, *Municipal wastewater, *Bacterial analysis, 
*Biological wastewater treatment, *Sewage bacte- 
ria, Water temperature, Temperature effects, Hy- 
drogen ion concentration, Coliforms, Urban areas, 
Seasonal variation, Baltic Sea, Meat packing indus- 
try, Bacteria, Population dynamics. 


A one-year study as undertaken to determine con- 
centrations of Campylobacters in sewage, their re- 
duction during wastewater treatment processes 
and seasonal variations or other influences on their 
presence. The samples were taken in three-weekly 
intervals at different points of the sewage system 
or wastewater treatment plant of a large town on 
the Baltic Sea. Water temperature, pH and number 
of fecal and total coliforms were determined in the 
samples as well as the number of campylobacter. 
Campylobacter concentration in the abattoir efflu- 
ent ranged between 7,000 and 4,900,000 cfu/100 
ml, with a median value of 240,000 cfu/100 ml. A 
mean of 1,350 organisms per 100 ml were found in 
the sewage system. The subsequent clarification 
process reduced organisms by 99.5 percent. Mean 
Campylobacter counts for crude sludge were 110 
cfu/100 ml and 930 cfu/100 ml. Seasonal variations 
were little and water temperature, pH, concentra- 
tions of fecal or total coliforms had no influence on 
Campylobacter counts. This study demonstrated 
that sewage from urban areas can be heavily con- 
taminated with Campylobacter sp., with highest 
counts found in the abattoir effluent. Wastewater 
treatment processes can reduce these counts con- 
siderably. (Friedmann-PTT) 

W89-11154 


BEHAVIOR OF FACULTATIVE PATHOGENIC 
BACTERIA IN WASTEWATER TREATMENT 
PROCESSES, 

Kiel Univ. (Germany, F.R.). Abt. Hygiene, Sozial- 
hygiene und Gesundheitswesen. 

G. G. Gerhardt. 

Water Science and Technology WSTED4, Vol. 
20, No. 11/12, p 533-535, 1988. 2 tab, 4 ref. 


Descriptors: *Wastewater facilities, *Animal 
wastes, *Food-processing wastes, *Wastewater 
treatment, *Bacterial analysis, *Pathogens, *Coli- 
forms, *Streptococcus, Enteric bacteria, Biological 
wastewater treatment, Pollutant identification, 
Path of pollutants. 


Two sewage treatment plants and a wastewater 
drain were investigated in one-year studies to de- 
termine the behavior of facultative pathogenic bac- 
teria such as fecal streptococci (enterococci, EN) 
and fecal coliforms (FC) and total coliforms (TC). 
Membrane filtration, incubation on agar, colony 
counts and bacteria identification were carried out. 
Results showed that fecal coliforms were lowest in 
count among the bacteria, and the enterococci 
ranged between fecal and total coliforms for all 
steps of the processes. There was little variation in 
number between the treatment plants. 
FC/EN rations decreased continuously along the 
drain with increased distance from an 
slaughter house. It is concluded that an FC/EN 
ration below 1-2 is normal for human sewage 
water while high ratios result from the inflow of 
animal waste. (Friedmann-PTT) 
W89-11155 


VIRUS REMOVAL BY DRINKING WATER 
TREATMENT PROCESSES. 

Institut Armand-Frappier, Laval (Quebec). Centre 
de Recherche en Virologie. 

For primary bibliographic eniry see Field 5F. 
W89-11198 


SYNTHESIS AND PROPERTIES OF POLY- 
SULFONE MEMBRANES. 

Wroclaw Technical Univ. (Poland). Inst. of Envi- 
ronment Protection Engineering. 

K. Majewska-Nowak. 


Desalination DSLNAH, Vol. 71, No. 2, p 83-95, 
February 1989. 11 fig, 3 tab, 2 ref. 


Descriptors: *Membrane processes, *Limnology, 
*Wastewater treatment, *Polysulfone membranes, 
*Dye industry wastes, *Textile mill wastes, Deco- 
loration, Water treatment, Dyes, Hydraulic perme- 
ability, Turbulent flow, Ultrafiltration. 


Two types of polysulfone (PS) membrane modules 
were synthesized: PS and PS-poly(methyl methac- 
rylate) (PMM). The transport and separation of PS 
membranes depend not only on the casting param- 
eters, but also on the substrates involved. The 
membranes cast under suitably selected conditions 
have the ability to yield 95-100% elimination of 
organic dyes of a molecular weight >700. The 
tubular (bar) PS-PMM module is found to be best 
suited for treatment of dye-house effluents. The 
PS-PMM modules exhibit an excellent hydraulic 
permeability (above 1.0 cu m/sq m/d MPa), and an 
efficient separation of high molecular weight or- 
ganic dyes (above 90%), provided that the condi- 
tions of fluid flow are turbulent in nature. Long- 
range experiments have substantiated the utility of 
PS-PMM modules as applied to the decolorization 
of textile wastewaters by ultrafiltration. The effi- 
ciency of total organic C removal (50-63%) 
achieved at a volume flux varying from 0.35-0.95 
cu m/sq m/d is considered satisfactory. (Sand- 
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EFFECT OF FLOW CONDITIONS ON ULTRA- 
FILTRATION EFFICIENCY OF DYE SOLU- 
TIONS AND TEXTILE EFFLUENTS. 

Wroclaw Technical Univ. (Poland). Inst. of Envi- 
ronment Protection Engineering. 

K. Majewska-Nowak, T. Winnicki, and J. 
Wisniewski. 

Desalination DSLNAH, Vol. 71, No. 2, p 127-135, 
February 1989. 9 fig, 3 tab, 10 ref. 


Descriptors: *Limnology, *Membrane processes, 
*Wastewater treatment, *Textile mill wastes, *Ul- 
trafiltration, Polysulfone membranes, Dyes, Dye 
industry wastes, Retention capacity. 


An ultrafiltration system with a tubular membrane 
module was used in an experimental study on the 
efficiency of organic dye removal from aqueous 
solutions and actual textile effluents. The module 
consisted of a polysulfone membrane which had 
been cast on the surface of a porous poly(methyl 
methacrylate) bar. At an optimum velocity of feed 
flow (0.76 m/s), the retention coefficient for organ- 
ic dyes of molecular weight >780 exceeds 97%. A 
200-h ultrafiltration of the textile effluent yielded 
removal efficiencies of 75-85% and 50-60% for 
chemical oxygen demand and total organic carbon 
respectively. Volume flux varied from 0.8 to 1.0 cu 
m/sq m/d. (Author’s abstract) 

W89-11202 


TREATMENT OF PETROCHEMICAL 
WASTEWATERS-THE STATE OF THE ART. 
Vanderbilt Univ., Nashville, TN. 

W. W. Eckenfelder. 

Water Science and Technology WSTED4, Vol. 
20, No. 10, p 1-12, 1988. 8 fig, 7 tab, 4 ref. 


Descriptors: *Oil wastes, *Chemical wastewater, 
*Wastewater treatment, *Biological treatment, 
*Oxidation, *Activated carbon, Reviews, Sorption, 
=. Activated sludge process, Toxici- 
ty, Filtration, Chemical reductiou, Benzenes, Or- 
ganic compounds. 


Petrochemical wastewaters contain a wide range 
of organics. Depending on the production process- 
es, the organic concentration may range from sev- 
eral hundred mg/I to several thousand mg/1. It is 
also characteristic of petrochemical wastewater 
that a significant part of the organic content is 
nonbiodegradable in conventional biological 
wastewater treatment processes. This phenomenon 
is now becoming significant in view of changing 
regulations for discharge of effluent to receiving 
waters. In the United States, with the exception of 
some water quality limiting cases, effluent limita- 





tions relate to biological oxygen demand (BOD) 
and suspended solids. These requirements could 
readily be met with a conventional process se- 
quence of equalization, neutralization, oil separa- 
tion, and biological treatment. While both the de- 
gradable and the non-degradable organics may be 
toxic, only the biodegradable are removed through 
conventional biological treatment. Technologies 
discussed include source treatment, biological 
treatment (including sorption, stripping, and biode- 
gradation), carbon adsorption, and chemical oxida- 
tion). (Doria-PTT) 
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CHEMI 
CHEMICAL PLANT, BURGHAUSEN, F.R.G. 
Bayerische Landesanstalt fuer Wasserforschung, 
Munich (Germany, F.R.). 
L. J. Huber. 
Water Science and Technology WSTED4, Vol. 
20, No. 10, p 13-19, 1988. 2 fig, 2 tab, 2 ref. 


Descriptors: *Wastewater treatment, *Wacker- 
Chemie Plant, *Chemical wastewater, Biological 
wastewater treatment, Inorganic compounds, Or- 
ganic compounds, Wastewater composition, Bio- 
logical oxygen demand, Chemical oxygen demand, 
Activated sludge, Aerated lagoons, Mercury, 
Heavy metals. 


Wastewater treatment in +. chemical and pe- 
trochemical plants affords the application of all 
available technologies for pollution abatement. 
Elimination of conventional and priority pollutants 
down to low concentrations in the effluent is nec- 
essary in the F.G.R. for the protection of surface 
waters. Special care is directed at chlorinated hy- 
drocarbons. The Wacker-Chemie plant at Burgh- 
ausen, which produces especially chlorinated and 
organic silicon compounds, uses a great number of 
in-plant measures, pretreatment steps, and, finally, 
a two-stage biological purification to attain a high 
effluent quality. Important in-plant measures com- 
prise the perchlorination of all significant chloro- 
hydrocarbon residues and the conversion to te- 
trachloroethylene and the reclamation of hydrogen 
chloride in the production of vinylchloride. 
Wastewaters from the manufacture of chlorinated 
hydrocarbons are pretreated by stream stripping or 
adsorbtion to macromolecular resins. Final treat- 
ment is effected by purification in a high rate 
activated sludge plant followed by an aerated 
lagoon. (Author’s abstract) 
89-11219 


DISTURBANCES AND INHIBITION IN BIO- 
LOGICAL TREATMENT OF WASTEWATER 
FROM AN INTEGRATED REFINERY. 

Centre for Research in Environmental and Water 
Resources Engineering, Haifa (Israel). 

N. Galil, M. Rebhun, and Y. Brayer. 

Water Science and Technology WSTED4, Vol. 
20, No. 10, p 21-29, 1988. 8 fig, 4 tab, 14 ref. 


Descriptors: *Oil wastes, *Wastewater treatment, 
*Biological wastewater treatment, ‘*Industrial 
wastes, *Inhibition, Pilot plants, Flocculation, Flo- 
tation, Planning, Suspended solids, Phenols, Hy- 
drocarbons, Biological oxygen demand, Chemical 
oxygen demand, Wastewater disposal, Activated 
carbon, Activated sludge. 


Biological treatment of wastewater from an inte- 
grated oil refinery, containing hazardous contami- 
nants, was —= in an on site pilot plant. The 
d by gravity separation, 
flocculation, - dissolved air flotation. Biotreat- 
ment of such wastewater poses several problems 
which have to be considered in planning, design, 
and operation of the treatment system. The process 
rate is relatively slow, due to the inhibitory effects. 
The mixed liquor volatile suspended solids 
(MLVSS) could not be maintained at concentra- 
tions higher than 2000 mg/l. Sudden discharges of 
concentrated phenolic wastes disrupted the process 
first by impairing bioflocculation, followed by 
complete inhibition of the biological process. Fur- 
ther improvement in performance of the biological 
treatment is now being studied using powdered 
activated carbon (PAC) in the activated sludge 
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process. The results up to now indicate that it 
improves the process, probably by reducing the 
inhibitory action of the phenols at the steady state 
influent concentrations. Powdered activated 
carbon combined in the activated sludge cannot be 
a solution for the sudden high volume discharges 
of concentrated phenols. This problem can be 
solved only through interception, storage, and reg- 
ulated gradual discharge. (Doria-PTT) 

W89-11220 


IN-SITU ADAPTATION OF ACTIVATED 
SLUDGE BY SHOCK LOADING TO ENHANCE 
TREATMENT OF HIGH AMMONIA CON- 
TENT PETROCHEMICAL WASTEWATER. 
Shuaiba Area Authority, Safat (Kuwait). 

E. A. Alkhatib, and L. T. Thiem. 

Water and Science Technology WSTED4, Vol. 
20, No. 10, p 31-44, 1988. 13 fig, 5 tab, 15 ref. 


Descriptors: *Activated sludge, *Adaptation, 
*Ammonia, *Chemical wastewater, *Oil wastes, 
*Wastewater treatment, *Shock loads, Oxidation, 
Dissolved oxygen, Hydrogen ion concen 
Temperature, Pilot plants, Sulfides, Bio! 
oxygen demand, Chemical oxygen demand, Nitrifi- 
cation. 


A unique method was developed to reduce high 
levels of ammonia in petrochemical wastewater by 
using a modified activated sludge process ma 
both carbonaceous and nitrogenous oxidation. 

pilot plant designed to control and measure is 
solved oxygen, pH, temperature, and sludge age 
was constructed for this study. Petrochemical 
wastewater which was augmented by additions of 
ammonia to produce concentrations up to 390 mg/ 
£ eS ee ae eee 
The activated sludge biomass was adapted to the 

influent within the reactor by using a oe gg 
shock loading procedure. After 

pilot plant was operated in the zero slud, 


ond 
mode which resulted in a low excess 


ludge pro- 


duction rate and the prevention of nitrifier wash- 
i became 


out. After the biomass adapted to the 
influent conditions, high percentage removals of 
ammonia, chemical oxygen demand, biological 
oxygen demand, and sulfide were measured. (Au- 
thor’s abstract) 
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HOMOGENEOUS CATALYTIC OXIDATION 


IRON(ID, COPPER(D AND MANGANESEGD 
AND SYNERGISTIC CATALYSIS. 

Kuwait Univ., Safat. Dept. of Chemical Engineer- 
ing. 

M. Reda. 

Water Science and Technology WSTED4, Vol. 
20, No. 10, p 45-47, 1988. 2 fig, 6 ref. 


Descriptors: *Acid rain, *Air pollution control, 
*Catalysts, *Oxidation, *Sulfur, *Iron, *Copper, 
*Manganese, Sulfur dioxide, Sulfites, Sulfuric acid, 
Cations. 


Knowledge of the reactions of aqueous a) 
species is very important in understanding 
process of sulfuric acid formation in the pn 
phere and for flue gas desulfurization. Sulfur(IV) 
auto-oxidation by dissolved oxygen proceeds very 
slowly in pure water, but trace quantities of transi- 
tion metal ions such as Fe(III), Mn(II), and Cu(II) 
are capable of enhancing the auto-oxidation rate. 
The general effects of Fe(il, Cu(II), and Mn(II) 
on the homogeneous catalytic auto-oxidation of 
aqueous sulfur(IV) were inv ited. ions 
appear to have only a slight effect on the amount 
of sulfate produced com; with double distilled 
water. Fe(III) and Mn(II) are effective catalysts 
for the auto-oxidation of aqueous sulfur(IV). There 
appears to be a synergistic effect between Fe(III) 
+ Mn(II and Fe(III) + Cu(II, and the oxidation 
rate is constant over a range of two orders of 
magnitude of transition metal ion concentration. 
There appears to be no synergistic effect between 
Mn(II) and Cu(II). (Doria-PTT) 
W89-11222 


ACTIVATED SLUDGE TREATMENT OF 
WASTEWATER FROM A NYLON 6 MANU- 
FACTURING PLANT. 

Unitika Ltd., Uji (Japan). 

M. Kageyama, and K. Tomita. 

Water Science and Technology WSTED4, Vol. 
20, No. 10, p 49-55, 1988. 4 fig, 2 tab, 7 ref. 


Descriptors: *Wastewater treatment, *Activated 
sludge, *Chemical wastewater, *Polymers, *Accli- 
matization, Industrial plants, Textiles, Bacteria, Ba- 
cillus, Achromobacter, Nylon, Biological oxygen 
demand, Growth, Isolation. 


The activated sludge treatment of wastewater con- 
taining -caprolactam from a Nylon 6 manu- 
— plant wes — investigated by basic studies 
and operation of a full-scale treatment plant. Acti- 
vated sludges were obtained from several munici- 
pal and industrial wastewater sources, or were 
a by mixing epsilon-caprolactam-utilizing 
lus sp. and Achromobacter sp.) with 

a bye activated sludge. However, bulking 
phenomena were soon observed in the acclimatiza- 


transparency 
water. Wastewater from the Nylon 6 manufactur- 
ing plant, which contained epsilon-caprolactam, 
was treated by this synthesized activated sludge in 
a bench-scale apparatus consisting of a 4 cu m 
aeration basin and a 1.4 cu m sedimentation basin. 
The optimum BOD demand loading was estimated 
to be 0.35 to 0.40 kg BOD/kg MLSS/day for this 
wastewater. Production of excess activated sludge 
was 10% of the BOD loaded. A wastewater treat- 
ment facility constructed in 1974, he 
preliminary experiment, operates successfully, 
ducing treated water with a BOD below 10 a9 
(Author’s abstract) 
W89-11223 


EFFECT OF PETROCHEMICAL ACTIVATED 
SLUDGE ON SOIL PROPERTIES. 

Universidade Federal do Rio Grande do Sul, Porto 
Alegre (Brazil). 

For primary bibliographic entry see Field SE. 
W89-11225 


UNEXPECTED ODOUR PROBLEM IN THE 

BIOLOGICAL TREATMENT OF CHEMICAL 

WASTEWATER, 

DSM Linburg B.V., Geleen (Nether!ands). 

F. Dijkstra, M. Plum, and A. Geerdes. 

Water Science and Technology WSTED4, Vol. 

20, No. 10, p 83-90, 1988. 2 fig, 6 tab, 4 ref. 
*Biological treatment, 


*Odors, 
, *Wastewater treatment, 
*Tellurium, The Netherlands, Nitrification, Nitro- 
gen, Denitrification, Catalysts, Odor control, Bio- 
logical oxygen demand, Chemical oxygen demand, 
Wastewater composition, Settling tanks. 


DSM, a large chemical company in The Nether- 
lands, operated a plant for the biological treatment 
of the wastewater of about 35 production plants 
(organic and inorganic chemicals). A special fea- 
ture of this biotreatment plant is complete nitrifica- 
tion of Kjeldahl-nitrogen, in combination with den- 
itrification. with this installation are 
reported. A serious odor problem has arisen due to 
the presence of traces of a tellurium-containing 
catalyst from one of the plants. An organic telluri- 
um compound with a very low odor threshold is 
produced in the wastewater treatment plant, 
mainly under anoxic, denitrifying conditions. One 
of the three lanes of the wastewater treatment 
plant was modified and is now temporarily operat- 
ing without a denitrification step. A separate sewer 
line was constructed to feed the wastewater of the 
tellurium-discharging plant separately to this modi- 
fied lane. The other two lanes operate in the 
normal way and treat only wastewater without 
tellurium. (Doria-PTT) 

W89-11227 
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ANALYSIS OF THE COPESUL WATER-OIL 
SEPARATION SYSTEM. 

Companhia Petroquimica do Sul, Triunfo (Brazil). 
A. A. Leitao, and C. M. P. Rangel. 

Water Science and Technology WSTED4, Vol. 
20, No. 10, p 91-100, 1988. 4 fig, 1 tab, 11 ref. 


Descriptors: *COPESUL, *Separation techniques, 
*Ojil wastes, *Wastewater treatment, Oily water, 
Standards, Maintenance, Corrosion. 


The design and operation of the water-oil separa- 
tion system at COPESUL (Companhia Petroqui- 
mica do Sul) are discussed, and possible changes to 
be implemented to keep the oil and grease content 
of the effluent within the limits acceptable for its 
admission to SITEL (the integrated system of 
liquid effluent treatment of the South Petrochemi- 
cal Complex) are considered. Since the start of 
operation, the system chosen, which includes a 
pre-separator and tiltable plate interceptor (TPI) 
water-oil separator, has experienced problems. The 
effluent generated has frequently had an oil and 
grease content above the limit set for acceptance 
by SITEL. The situation was investigated, and it 
was found that the problem was due to the follow- 
ing: operational conditions were different to the 
design conditions; oil with a density higher than 
water was present; there were deficiencies in the 
maintenance and cleaning systems. Various options 
were studied to eliminate these problems, and pri- 
ority was given to increasing the capacity of the 
seperation system, segregating the oil with a densi- 
ty higher than water at its source, and increasing 
the frequency of system maintenance. It was 
thought that these measures would result in an 
effluent oil and grease content less than 100 mg/L, 
and that the separation system would operate with 
greater flexibility. (Author’s abstract) 

W89-11228 


USE OF TOXICITY TESTS FOR ASSESSING 
THE EFFLUENT OF THE SOUTH PETRO- 
CHEMICAL COMPLEX TREATMENT 
SYSTEM. 

SITEL, Triunfo (Brazil). 

For primary bibliographic entry see Field 5A. 
W89-11230 


ACTIVATED CARBON AS AN ADVANCED 
TREATMENT FOR PETROCHEMICAL 
WASTEWATERS. 


Guarino (Carmen F.) Engineers Ltd., Philadelphia, 
PA. 

C. F. Guarino, B. P. Da-Rin, A. Gazen, and E. P. 
Goettems. 

Water Science and Technology WSTED4, Vol. 
20, No. 10, p 115-130, 1988. 23 fig, 9 tab, 2 ref. 


Descriptors: *Wastewater treatment, *Activated 
carbon, *Advanced wastewater treatment, *Chem- 
ical wastewater, Pilot plants, Chemical oxygen 
demand, Color, Organic compounds, Colloids, 
Carbon, Benzenes, Chromium, Nickel, Mercury, 
Zinc, Phenols, Heavy metals, Cyanide, Brazil. 


Two pilot plants using powdered activated carbon 
(PAC) and granular activated carbon (GAC), re- 
spectively, were operated for a period of 15 weeks, 
fed with the effluent of a petrochemical 
wastewater treatment plant in Brazil. The study 
was made using all available Brazilian carbons at 
the time. Isotherm tests and other carbon proper- 
ties were used to select the carbons for GAC and 
PAC plants. At all times, the GAC pilot plant 
using carbon GM produced a colorless effluent 
from the amber-colored influent. At the same time, 
the PAC system, with a carbon dosage of 100 mg/ 
1, was not capable of removing the color. One 
sample of carbon was regenerated to study its 
performance after regeneration. Data suggest that 
the adsorptive properties of the virgin and regener- 
ated carbon may differ by as much as 12%. Tests 
indicated that the GAC system is capable of reduc- 
ing organic priority pollutants to below detectable 
limits. Metal concentrations in the GAC effluent 
were at or below the proposed effluent standards. 
It is concluded that granular activated carbon is a 
sound advanced treatment process for petrochemi- 
cal wastes to reduce organic priority pollutants to 
below detectable limits, producing an effluent with 


less than 150 mg/L chemical oxygen demand. 
(Doria-PTT) 
W89-11231 


TREATMENT OF PETROLEUM REFINERY 
EFFLUENTS IN A FIXED-FILM REACTOR. 
Kuwait Univ., Safat. Coll. of Engineering and Pe- 
troleum. 

M. F. Hamoda, and A. A. Al-Haddad. 

Water Science and Technolo; ogy WSTED4, Vol. 
20, No. 10, p 131-140, 1988. 6 fig, 2 tab, 10 ref. 
Kuwait Environmental Protection Council Grant 
EPC.002. 


Descriptors: *Cil wastes, *Biofilms, *Industrial 
wastes, *Wastewater treatment, Biological 
wastewater treatment, Chemical treatment, Aer- 
ation, Organic loading, Chemical oxygen demand, 
Oxygen transfer, Alum, Sulfides, Ammonia, Oil. 


A four-stage fixed-film reactor with 0.5 cu m/d 
capacity and surface area-to-volume ratio of 72 
was developed in which stationary submerged bio- 
films are attached to ceramic tiles and kept under 
diffused aeration. Reactor operation with a syn- 
thetic toxic waste and a petroleum refinery effluent 
was satisfactory. Organic loading was found to be 
a better operational or design parameter. An or- 
ganic loading of 42 g COD/sq m/d or less is 
recommended to ensure good quality effluent. The 
reactor coped with organic and hydraulic over- 
loads because of the good oxygen transfer capacity 
and the considerable quantity of attached biomass 
attained in the reactor. The majority of COD 
removal occurred in the first stage which retained 
the geen quantity of attached biomass. Staging 
of the reactor is effective in damping excessive 
loadings. Biological treatment of the refinery waste 
removed u - to 80% of COD and produced mueee 
quality effluent but polishing of reactor effluent 
using alum treatment improved effluent quality for 
tential reuse. (Author’s abstract) 
89-11232 


SITEL: A SUCCESSFUL PETROCHEMICAL 
WASTEWATER TREATMENT SYSTEM. 

CORSAN-SITEL, Triunfo — 

E. M. P. Goettems, Z. Simon, M. L. Baldasso, and 

E. S. Ferreira. 

Water Science and Technology WSTED4, Vol. 

20, No. 10, p 141-162, 1988. 7 fig, 7 tab, 29 ref. 


Descriptors: *Oil wastes, *SITEL, *Chemical 
wastewater, *Wastewater treatment, *Monitoring, 
*Activated sludge process, Tertiary wastewater 
treatment, Bioassay, Groundwater, Water quality, 
Land disposal, Wastewater disposal, Sodium, 
Chlorides, Sulfates, Dissolved solids, Cost-benefit 
analysis, Toxicity, Fish, Costs, Operating costs, 
Economic aspects, Brazil. 


SITEL, Integrated Wastewater Treatment System 
of South Petrochemical Complex, has been proc- 
essing liquid wastes from this industrial area since 
November 1982. The Complex consists of an ole- 
fine plant and some second-generation plants that 
produce mainly thermoplastic resins. In this paper, 
a comprehensive appraisal is presented of the oper- 
ation of SITEL during the years 1985-1986. Data 
on the raw effluents produced by the individual 
contributors are presented, together with informa- 
tion on removal efficiencies of all parameters moni- 
tored throughout the different units and phases of 
treatment. A comparison between design charac- 
teristics and actual operational data of the system is 
also provided. Results of bioassays and ecological 
monitoring show that the tertiary treatment phase 
reduces sublethal effects that are not detected by 
conventional physicochemical analyses. Priority 
pollutants are reduced by secondary (activated 
sludge) treatment. Groundwater and surface water 
quality are not altered by the effluent except for 
parameters associated with dissolved ions that are 
mobile in soil. It is concluded that the plant has 
been operating successfully with a high benefit- 
cost relationship. (Author’s abstract) 

W89-11233 


EVALUATION OF INDUSTRIAL COOLING 
SYSTEMS USING RECLAIMED MUNICIPAL 
WASTEWATER. 


California State Water Resources Control Board, 
Sacramento. 

T. Asano, R. Mujeriego, and J. D. Parker. 

Water Science and Technology WSTED4, Vol. 
20, No. 10, p 163-174, 1988. 3 fig, 1 tab, 5 ref. 


Descriptors: *Cooling towers, *Municipal 
wastewater, *Water reuse, *Reclaimed water, Per- 
formance evaluation, Public policy, Costs, Cooling 
water, Lime, Clarification, Chemical treatment, 
Alum, Precipitation, Ion exchange. 


Evaluation of industrial cooling systems using re- 
claimed municipal wastewater was made. For an 
industry, three major conditions which can dictate 
considerations of water reuse for industrial coolin; 

systems are: (1) scarcity of freshwater supplies, (2 
public policy which encourages wastewater reuse, 
and (3) lower costs than those incurred with fresh- 
water supplies. Several external treatment alterna- 
tives are available for the recirculating, evapora- 
tive cooling tower operation using reclaimed mu- 
nicipal wastewater (lime clarification, alum pre- 
cipitation, and/or ion exchange). Internal chemical 
treatment of cooling tower makeup water is a 
component common to both freshwater and re- 
claimed water ——. In spite of the higher costs 
of industrial cooling systems using reclaimed mu- 
nicipal wastewater, sonar yo encouraging 
adaptation of te: ystems for coolin, 

were identified and dventd. (Author’s abstract 
W89-11234 





RECOVERY AND RECYCLING OF LIQUID 
EFFLUENT AT GNFC-A STEP TOWARDS 
ZERO EFFLUENT. 

Gujarat Narmada Valley Fertilizers Co. Ltd., 
Broach (India). 

For primary bibliographic entry see Field 5G. 
W89-11235 


EXPERIENCE OF 16 YEARS’ OPERATION 
AND HIB. 


CAL COMPLEX-I. OPERATION AND MAIN- 

TENANCE, 

— Univ. (Japan). Dept. of Environmental and 
Sanitary Engineering. 

Y. Okawa, S. Shinozuka, R. Ota, and S. Matsui. 

Water Science and Technology WSTED4, Vol. 

20, No. 10, p 193-200, 1988. 2 fig, 2 tab, 2 ref. 


Descriptors: *Oil wastes, *Wastewater treatment, 
*Japan, *Wastewater facilities, *Industrial plants, 
*Maintenance, *Operating policies, Nitrification, 
Municipal wastewater, Chemical industry, Food 
processing industry, Oil industry, Electric power 
industry, Standards, Water quality standards, Acti- 
vated sludge process, Dissolved oxygen, Retention 
time, Ammonia, Alkalinity, Chemical oxygen 
demand. 


The Kashima petrochemical complex and the Fu- 
kashiba industrial wastewater treatment plant are 
described. The complex consists of 19 core facto- 
ries (petroleum, petrochemicals, and thermal 
power generation) and 39 other factories (includ- 
ing organic chemicals, foods, metals, machinery, 
etc.). The total amount of industrial wastewater 
produced is 59,800 cu m/day. The treatment plant 
also accepts municipal wastewater from the .sur- 
rounding area, totalling 1,100 cu m/day. A system 
for charging for the industrial wastewater has been 
introduced. The water quality standards for the 
industrial wastewater discharged to the sewerage 
system and the effluent of the treatment plant are 
described. The main treatment process is activated 
sludge with operational conditions of high dis- 
solved oxygen and long solids retention time 
(SRT). These operational conditions solved the 
problems of high ammonia and refractory sub- 
stances in the influent. Complete nitrification oc- 
curred under the low alkalinity conditions and the 
effluent chemical oxygen demand was low due to 
the long SRT. Successful operation and mainte- 
nance were achieved by good cooperation be- 
tween the factories and the treatment plant. (See 
also W89-11238) (Author’s abstract) 
W89-11237 





EXPERIENCE OF 16 YEARS’ OPERATION 
FUKASHIBA 


KASHIMA 
CAL COMPLEX-II. BIODEGRADABILITY OF 
37 ORGANIC SUBSTANCES AND 28 PROCESS 
WASTEWATERS. 
—_ Univ. (Japan). Dept. of Environmental and 

Sanitary Engineering. 

S. Matsui, Y. Okawa, and R. Ota. 
Water Science and Technology WSTED4, Vol. 
20, No. 10, p 201-210, 1988. 4 fig, 5 tab, 3 ref. 


Descriptors: *Japan, *Wastewater facilities, 
*Wastewater treatment, *Oil wastes, *Industrial 
plants, *Biodegradation, *Organic compounds, 
Process water, Activated sludge, Hydrocarbons, 
Respiration, Measuring instruments, Acclimatiza- 
tion, Carbon, Biological oxygen demand, Chemical 
oxygen demand. 


Twenty-eight process wastewaters and 37 organic 
substances identified in the wastewater of the Ka- 
shima petrochemical complex were subjected to 
biodegradability tests. The tests consisted of the 
activated sludge degradability method and a sup- 
plementary test using the respiration meter 
method. Both tests utilized the activated sludge of 
the Fukashiba industrial wastewater treatment 
plant, which was acclimatized to the wastewater 
and organic substances. The 28 process 
wastewaters were classified into biodegradable, 
less biodegradable, and non-biodegradable accord- 
ing to the percentage TOC removal and the 
BODS/TOC ratio of the wastewater. The 37 or- 
ganic substances were also classified into biode- 
gradable, less biodegradable, and non-biodegrada- 
ble according to TOC and COD sub Mn removal. 
In general, chlorinated compounds, nitro-aromat- 
ics, and polymerized compounds were difficult to 
biodegrade. From the biodegradability tests of the 
factory wastewaters, it was found that the refracto- 
ry COD sub Mn loads of these factories contribut- 
ed to the load remaining in the effluent of the 
wastewater treatment plant. Various improvements 
were made to reduce the discharge of refractory 
substances from the factories. (See also W89- 
11237) — 's abstract) 
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STIMULATED BIOSEPARATION OF OIL AND 
CUTTINGS 


Ro; dsforskning, Stavanger (Norway). 
T. Bilstad. 
Water Science and Technology WSTED4, Vol. 


20, No. 10, p 243-254, 1988. 9 fig, 7 tab, 4 ref. 
Descriptors: *Wastewater treatment, *Oil wastes, 
*Oil et *Separation techniques, *Oil, *Biode- 
gradation, Nitrogen, Phosphorus, Seawater, Aero- 
bic digestion, Bacteria, Biological oxygen demand. 


Findings are presented from a search for condi- 
tions favorable for bioseparation of oil on cuttings 
in a marine environment. Attention was focused on 
cuttings with diesel and mineral oils with particu- 
lar emphasis on possible effects of nitrogen and 
phosphorus additions, i.e., stimulated biosepara- 
tion. Natural and stimulated biodegradatiou studies 
in batch reactors as well as degradation of oil on 
stationary cuttings in flow-through aquaria are de- 
scribed. Successful biological separation of oil and 
cuttings was accomplished by addition of nitrogen 
and phosphorus to seawater in completely mixed 
aerobic batch reactors at 10 and 20 C. Substantial 
biodegradation in flow-through aquaria, however, 
was not accomplished. Water based drilling fluids 
are non-toxic to marine organisms, and disposal of 
associated drilled cuttings may therefore be ac- 
complished safely. Drilling with oil based fluids, 
however, produces cuttings that may be environ- 
mentally toxic. Also, the ultimate fate of oil bound 
to cuttings when disposed to the ocean is not 
known with certainty. (Doria-PTT) 

W89-11243 


USE OF CARBON DIOXIDE IN THE NEU- 
TRALIZATION OF ALKALINE WATER, 

Research and Development Center, Liquid Car- 
bonic Brazil, Rua Belisario Pena, 325 Penha, Caixa 
Postal 46-40, CEP 21020, Rio de Janeiro, RJ, 
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Brazil. 

L. E. D. Simas, and A. A. Pessoa. 

Water Science and Technology WSTED4, Vol. 
20, No. 10, p 255-260, 1988. 2 fig, 1 tab, 6 ref. 


Descriptors: *Carbon dioxide, *Alkaline water, 
*Neutralization, *Wastewater treatment, Industrial 
wastewater, Pri wastewater treatment, Sec- 
ondary wastewater treatment, Acids, Chemical re- 
actions, Hydrochloric acid, Safety, Costs, Eco- 
nomic aspects. 


The use of carbon dioxide in the neutralization of 
alkaline industrial wastewaters was studied. The 
perfecting of this technique has made it possible to 
achieve performance efficiencies of 80% to 90%, 
rendering the use of carbon dioxide economically 
viable. Carbon dioxide in contact with water forms 
carbonic acid, which can react with the alkaline 
content of industrial effluents, leading to neutral- 
ization. This intrinsic characteristic of carbon diox- 
ide enables safe treatment to be achieved through 
its mild and effective action. The wastewaters are 
treated without the undesirable drawbacks conse- 
quent on the use of sulfuric acid, hydrochloric 
acid, acetic acid, etc. In addition to the various 
technical advantages of using carbon dioxide, the 
process has proven, from an economic viewpoint, 
3 ba ont competitive. (Author’s abstract) 


MANAGING WATER QUALITY IN RELATION 
TO THE PETROCHEMICAL INDUSTRY. 
Anglian Water Authority, Norwich (England). 
Norwich Sewage Div. 

For primary bibliographic entry see Field 5G. 
W89-11245 


ISA SPA PRIOLO ASSOCIATED BIOLOGICAL 
PLANT FOR DOMESTIC AND PETROCHEMI- 
CAL WASTEWATERS IN PRIOLO (ITALY): 

RESUL AFTER 5 


IEMENT. 
IAS Siracusa Water Industry S.p.A., Priolo (Italy). 
G. Franceschi, and M. Nicolosi. 
Water Science and Technology WSTED4, Vol. 
20, No. 10, p 271-282, 1988. 5 fig, 6 tab, 8 ref. 


Descriptors: *Wastewater treatment, ‘Italy, 
*Wastewater facilities, *Biological treatment, *Mu- 
nicipal wastewater, *Chemical wastewater, Water 
transport, Pipes, Waste storage, Outfall, 
Wastewater composition, Activated sludge, Costs, 
Pilot plants, Maintenance. 


Priolo Associated Biological Plant, designed and 
constructed for the treatment of 4300 cu m/h of 
industrial and domestic wastewaters, occupies a 
site of about 40,000 sq m near Siracusa (Italy). The 
main users of the plant are big petrochemical facto- 
ries. The wastewaters are transported to the plant 
via a glass fiber reinforced plastic (GRP) pipe 40 
km long. This paper gives some data on the char- 
acteristics of the treated wastewater, tests per- 
formed, process efficiency, type of management, 
and running costs. The results of research conduct- 
ed using a pilot plant are briefly discussed. From 
May 1987, this research has enabled the biological 
plant to treat about 14 tons per hour of untreated 
sulfuric soda effluent sent directly from a petro- 
chemical plant. The constant research activities 
implemented by the management have given the 
users of the plant the aontene of reducing their 
highly expensive pretreatments to a minimum. 
(Author’s abstract) 

W89-11246 


APPROPRIATE TECHNOLOGY FOR 
WASTEWATER TREATMENT IN COASTAL 
TOURIST AREAS. 

Norges Tekniske Hoegskole, Trondheim. 

H. Odegaard. 

Water Science and Technology WSTED4, Vol. 
21, No. 1, p 1-17, 1989. 15 fig, 10 tab, 45 ref. 


Descriptors: *Wastewater facilities, *Wastewater 
treatment, *Tourism, *Coastal waters, Lime, Sea- 
water, Coagulation, Suspended solids, Water qual- 
ity standards, Wastewater composition, Particulate 
matter, Disinfection, Economic aspects. 
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The appropriate wastewater treatment technology 
for coastal tourist areas (1) can meet the effluent 
— requirement, typically being good mee 
solids and E. coli removal, and moderate’ 

pe BOD removal; (2) can deal with the a 
variations in flow and composition of the 
wastewater that one must expect from these areas, 
and (3) is relatively simple to operate and is eco- 
nomically acceptable. It is shown that since such a 
significant part of the contaminants in wastewater 
appear as, or is associated with particles, a good 
particle removal should be the first step of 
wastewater treatment. Such particle removal may 
be obtained by wastewater . Since hy- 

of the wastewater is wanted when dis- 
Sondiis Gents Meee as. 


seawater process where 2-5 vol-% of seawater is 
Se ae fone ce ee 
improved clarification, reduced lime consum 
reduced sludge volume production, and a c! 
cally stabilized sludge. ‘A low cost chemical treat- 
ment, very useful in tourist areas, may be obtained 
by the use of precipitation ponds where the precip- 
itant is added ahead of a pond system. The lime/ 
seawater process could well be implemented also 
in this system. (Miller-PTT) 

W89-11347 


APPROACH TO SEWAGE TREATMENT FOR 
THE COASTAL TOWNS OF THE ISLE OF 
THANET, ENGLAND, 

Southern Water Authority, Worthing (England). 
F. N. Midmer, and M. J. Brown. 

Water Science and Techno WSTED4, Vol. 
21, No. 1, p 19-35, 1989. 6 fig, 9 tab, 16 ref, append. 


Swimming, Outfall, Tourism. 


The wastewater treatment feasibility study of the 


ign 
rameters for the sea outfalls at Mar 
stairs are presented and important features of con- 
struction experience briefly described. The actual 
capital cost of the various options were very simi- 
lar but the cheapest in terms of net present value 
(NPV) was the option which provided separate 
outfall solutions for each town. This reflects the 
impact of transfer costs mitigating against area 
solutions and the conclusion that marine treatment 
ee ee ee 
area treatment options, both outfall and 
cui aaah acceso tia eae ae 
greatest impact on the Authority’s capital program 
due to the need to com ee ee, 
and transfer system before any benefit would be 
available. The chosen strategy was separate out- 


Ramsgate. 

would be a costly part of any scheme 
and, although the works was marginally more 
costly, it was considered it would assist public 
acceptance of the whole scheme. The resource 
benefit of effluent re-use would halve the differ- 
ence in NPV’s. The promotion of separate schemes 
would result in early improvement in the bathing 
water conditions as the completion of each scheme 
would result in an immediate reduction in pollution 
and bacteriological conditions on the coastline. 
(Miller-PTT) 
W89-11348 


SYSTEM FOR ON SITE TREATMENT AND 
DISPOSAL OF WASTEWATERS FROM TOUR- 
IST RESORTS, 

National Technical Univ., Athens (Greece). Dept. 
of Civil Engineering. 
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D. G. Christoulas, and A. D. Andreadakis. 
Water Science and Technology WSTED4, Vol. 
21, No. 1, p 37-45, 1989. 1 fig, 28 ref. 


Descriptors: *Recreation facilities, *Wastewater 
treatment, *Wastewater disposal, *Tourism, Out- 
fall, Absorption, Effluents, Package plants. 


A system for on-site treatment and Sunt a of 
wastewaters from tourist resorts was I 


ciently in conditions of such extreme flow vari- 
ations and to achieve highly reliable functioning of 
the system together with simplicity of management 
and maintenance. The developed tourist areas have 
specific characteristics and they need a specific 
approach to these problems. Although protection 
of the sea is of primary i rtance in these areas, it 
often happens that insufficient financial resources 
and short-term interests result in poor treatment 





compared to conventional package plants in ‘ae 
basis of experimental results obtained from a labo- 
ratory scale simulation of the system and reported 
data. The system was found to —— an effluent 
comparable to package plant effluents with respect 
to BODS and sus led solids, but superior with 
respect to reliability and fecal coliforms. Disposal 
of the treated effluent to the soil through absorp- 
tion trenches or to the seas through a short outfall 
are the most appropriate disposal methods, al- 
though reuse for irrigation after disinfection can 
also be practiced. The initial capital cost of the 
system is at most half the cost of the conventional 
package plants and the operation and maintenance 
expenditure neglible. The system is particularly 
suited to recreational facilities with seasonal oper- 
ation. (Author’s abstract) 

W89-11349 


CURRENT U.K. RESEARCH INTO THE 
DESIGN AND OPERATION OF LONG SEA 
OUTFALLS, 


wee uC Ragunating, Swindon (England). 


Water Sc Science and Technology WSTED4, Vol. 
21, No. 1, p 47-54, 1989. 7 fig, 10 ref. 


Descriptors: *Sanitary engineering, *Wastewater 
outfall, *Wastewater treatment, *Outfall, *United 
Kingdom, *Marine environment, Water quality, 
Monitoring, Hydraulic design, Wastewater dilu- 
tion, Maintenance, Performance evaluation. 


The UK Water Industry’s comprehensive research 
program to ensure that its outfalls are designed and 
operated in such a way as to adequately protect 
the environment. Brief details are provided of the 
engineering content of the overall UK research 
program including work on hydraulic design, ini- 
tial dilution, structural design and operation, main- 
tenance and inspection. Development of hydraulic 
performance monitoring procedures and equip- 
ment are dealt with in detail and typical results 
from early fieldwork are described. The UK Water 
Industry is heavily dependent on marine treatment 
of sewage. In the past, too little attention has been 
paid to the operation and performing of UK out- 
falls resulting in a substantial number either becom- 
ing blocked, corroded or suffering from poor 
water quality. Consequently, regular performance 
monitoring is required if these expensive assets are 
to achieve their objectives throughout their design 
life. The monitoring of outfall hydraulic perform- 
ance is practicable; survey procedures have been 
develo; and prototype equipment has been suc- 
y evaluated. (Miller-PTT) 
W89-11350 


WASTEWATER TREATMENT AND DISPOSAL 
IN THE CITY OF DUBROVNIK. 

Split Univ. (Yugoslavia). Faculty of Civil Engi- 
neering Sciences. 

J. Margeta, J. Pupovac, and B. Ivanec. 

Water Science and Technology WSTED4, Vol. 
21, No. 1, p 55-66, 1989. 7 fig, 1 tab, 8 ref. 


Descriptors: *Water quality control, *Wastewater 
treatment, *Wastewater disposal, *Yugoslavia, 
*Tourism, Seawater, Design criteria, Wastewater 
facilities, Air entrainment, Data acquisition, Pro- 
fessional personnel, Sanitary engineering, Pipe- 
lines, Water pollution prevention, Outfall. 


A solution is presented for the problem of disposal 
of wastewater in tourist areas. It is applied to the 
Yugoslav part of the Adriatic Sea. Problems faced 

ith the treatment facility built in Dubrovnik are 
discussed. The main difficulties with these systems 
are due to the great fluctuations in the wastewater 
volume, daily as well as seasonal. It is very diffi- 
cult to dimension wastewater disposal systems effi- 


The reconstruction of these systems is 
both expensive and difficult. Another problem is 
the lack of reliable data and the limited means 
available for data collection. The structures are 
frequently incorrectly dimensioned. A specific 
problem with these systems is the shortage of 
skilled personnel. There is lack of acceptable litera- 
ture in the field of dimensioning of these structures. 
Although progress has been made in this direction, 
with more available literature, it should be noted 
that all areas of the problem have not been dealt 
with in the literature to the same level; this is 
icularly true regarding selection of reliable 
input data for the computation of pipeline stability 
and tensioning, and the problems of air entrapment 
in the system. (Miller-PTT) 
W89-11351 


PERFORMANCE AND OPERATION OF 
SMALL ACTIVATED SLUDGE PLANTS IN 
TOURIST AREAS. 

Athens School of Hygiene (Greece). 

N. Katsiris, and A. Kouzeli-Katsiri. 

Water Science and Technology WSTED4, Vol. 
21, No. 1, p 67-75, 1989. 5 fig, 3 tab. 


Descriptors: *Wastewater facilities, *Wastewater 
treatment, *Activated sludge process, *Tourism, 
Diurnal distribution, Aeration, Sludge, Perform- 
ance evaluation, Water quality control, Operating 
policies, Design criteria, Maintenance, Mixed 
liquor solids, Sludge volume index, Mechanical 
equipment, Greece. 


Small scale activated sludge plants are used exten- 
sively in tourist areas for the treatment of 
wastewaters from hotels and other tourist estab- 
lishments. A recent survey carried out in a big 
tourist island of Greece showed that the majority 
of small plants did not perform satisfactorily. The 
most important problems identified were associat- 
ed with diurnal flow fluctuations, inadequate con- 
trol of air supply and sludge return rates, accumu- 
lation of grease and fats in the plant and bad 
design. Another important problem appeared to be 
the lack of trained personnel for the operation and 
maintenance of the plant. These problems are dis- 
cussed in detail and possible measures are present- 
ed. Experimental results from the monitoring of 
two small extended aeration plants confirmed the 
bad effect of sudden surges of flow on effluent 
quality. Moreover, it was found that the time re- 
quired for the start-up of the plant was approxi- 
mately six weeks. Small plants can be used success- 
fully in tourist areas for the treatment of sewage 
provided that care is taken in the design stage to 
minimize problems caused by surges of flow, inad- 
equate control of the air supply, and sludge recy- 
cle. The importance of correct maintenance sched- 
ules cannot be overstated. A daily maintenance 
routine should include cleaning of baffles and 
weirs, removal of fats and scum, checking of air 
flow and air lift pumps, measurement of mixed- 
liquor sludge solids (MLSS) and sludge volume 
index (SVI). Regular removal of surplus sludge, at 
monthly intervals, is essential for correct MLSS 
concentration. All mechanical equipment should 
be checked and maintained properly at least once 
every year. (Miller-PTT) 

W89-11352 


SEWAGE TREATMENT AND DISPOSAL 
PROBLEM IN CYPRUS IN THE ABSENCE OF 
SEWERAGE SYSTEMS: LIMASSOL CASE 
STUDY--EVALUATION OF COMPROMISE 
SOLUTIONS, 

Ministry of the Interior, Limassol (Cyprus). Dept. 
of Town Planning and Housing. 

E. Malikides. 

Water Science and Technology WSTED4, Vol. 
21, No. 1, p 77-86, 1989. 2 fig, 8 tab, 8 ref. 
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Descriptors: *Wastewater treatment, *Wastewater 

disposal, *Coastal waters, *Aeration, *Tourism, 
*Cyprus, Sewer systems, Wastewater facilities, 
Swimming. 


Due to the lack of central sewage systems in 
coastal towns of Cyprus, temporary measures have 
been imposed to protect health and environment. 
As a result, sewage is treated in small biological 
plants serving individual residential units. Effec- 
tiveness of treatment methods employed were ex- 
amined and the method of extended aeration has 
proven to be the most suitable for Cyprus condi- 
tions. Design standards have to be modified to take 
into account the specific conditions at Cyprus, 
especially that of temperature. Statistical results 
from 45 small treatment plants operating in the 
town of Limassol showed that the vast majority of 
the plants failed to meet either performance stand- 
ards in terms of BODS, suspended solids or bacte- 
riological requirements in terms of fecal coliforms. 
It was identified that the main reason for this was 
the lack of proper maintenance. The bacteriologi- 
cal quality of bathing waters has not been affected 
by temporary measures, although many secondary 
problems have arisen from the operation of about 
90 small treatment plants at Limassol town. The 
per capita cost of construction, operation and 
maintenance of this decentralized system has 
proven extremely high compared with that of cen- 
tralized systems. Improvement of the situation, in 
the short term, includes reconsideration of tempo- 
rary measures, modification of design standards 
relying on reliable and high efficiency treatment 
methods and rising of plants maintenance level. 
Radical solution of the problem is the construction 
of the central sewerage system. (Author’s abstract) 
W89-11353 


COMPARISON OF CENTRALIZED VERSUS 
DECENTRALIZED WASTEWATER SYSTEMS 
FOR COASTAL TOURIST AREAS. 

Soil and Water Ltd., Helsinki (Finland). 

P. Vaananen, and E. Gavrielides. 

Water Science and Technology WSTED4, Vol. 
21, No. 1, p 87-92, 1989. 5 ref. 


Descriptors: *Sewer systems, *Wastewater treat- 
ment, *Wastewater disposal, *Wastewater collec- 
tion, *Coastal waters, *Tourism, Centralization, 
Economic aspects, Future planning, Wastewater 
facilities, Economic aspects, Sanitation, Cyprus, 
Public health, Community development. 


The pros and cons of a centralized versus decen- 
tralized system for wastewater collection, treat- 
ment and disposal is discussed, taking into account 
technical and economic aspects. Good sanitation is 
the key element in avoiding health risks in tourist 
areas. A centralized sanitation system with an ade- 
quate sewage collection network, a sewage treat- 
ment plant and an effluent disposal facility is often 
more economic than a decentralized sanitation 
system. In Cyprus, tourism has expanded rapidly 
during the past ten years. Hotels were obliged to 
take care of sewage treatment and disposal by 
themselves. As a result, there are a great number of 
small sewage treatment plants in Cyprus, each 
serving one hotel or a group of hotels in one area. 
The fact is that this situation will be only tempo- 
rary. The development pattern in all advanced 
societies has gone from a great number of small 
plants to fewer big treatment plants. This develop- 
ment has taken place elsewhere and will no doubt 
take place also in Cyprus, sooner or later. (Miller- 


PTT) 
W89-11354 


OF MUNICIPAL 


National Research Centre, Cairo (Egypt). Water 
Pollution Control Lab. 

F. A. El-Gohary, S. I. Abo-Elela, and H. M. El- 
Kamah. 


Water ‘Science and Technology WSTED4, Vol. 
21, No. 1, p 93-99, 1989. 4 fig, 1 tab, 6 ref. 


Descriptors: *Wastewater renovation, *Water 
reuse, *Wastewater treatment, *Municipal 
wastewater, *Advanced wastewater treatment, 





Chemical coagulation, Effluents, Reclamation, Ni- 
trification, Toxicity. 


The feasibility of applying direct advanced treat- 
ment to municipal wastewater was investigated. A 
two-stage scheme was implemented. the first stage 
was direct chemical coagulation of primary efflu- 
ent using different coagulants to remove suspended 
solids and reduce the carbon to nitrogen ratio to a 
range suitable for nitrification. The second stage 
was biological sand-bed to oxidize ammonia to 
nitrate. The pilot plant was designed to treat 6 cu 
m/day. The results obtained showed that chemical 
coagulation using ferric chloride gave high Sin 
effluent suitable for agricultural a 

cation of the chemically treated effluent 
sand-bed at an overflow rate of 1.358 cu m/sq m/d 
completely eliminated ammonia. Almost complete 
removal of suspended solids was achieved. Residu- 
al COD and BOD values were 45 mg/l and 15.5 
mg/1, respectively. Fish biotoxicity was complete- 
ly eliminated after the nitrification process. (Au- 
thor’s abstract) 

W89-11355 


SMALL SEWAGE TREATMENT PLANTS AND 
WASTEWATER REUSE IN CYPRUS. 

A. Larcou, and I. Hadjivassilis. 

Water Science and Technology WSTED4, Vol. 
21, No. 1, p 101-108, 1989. 1 fig, 4 ref. 


Descriptors: *Wastewater facilities, *Tourism, 
*Coastal waters, *Water reuse, *Cyprus, 
*Wastewater treatment, Tertiary wastewater treat- 
ment, Secondary wastewater treatment, Irrigation, 
Disinfection, Water pollution prevention, Legisla- 
tion, Public health. 


Due to the lack of central sewage systems, small 
wastewater treatment plants have been installed, 
mainly in coastal tourist areas of the island. The 
plants consist of a secondary and iary treatment 
by double filtration. The treated waster after the 
tertiary treatment is used for irrigation purposes. 
The installation of small sewage treatment plants 
and wastewater reuse for irrigation in Cyprus is 
surely a profitable investment. Tertiary treated and 
disinfected water can be used for irrigation in areas 
adjacent to wastewater treatment plants and offers 
additional benefits to landscape development while 
preventing simultaneous pollution of the environ- 
ment. There is a need to draft and enforce appro- 
priate legislation covering wastewater discharges, 
levels of treatment and quality of treated water so 
that reuse for irrigation can operate safely without 
health risks. (Miller-PTT) 

W89-11356 


SURVIVAL OF PATHOGENIC BACTERIA IN 
ELEVATED TEMP! 


ERATURE OXIDATION 
PONDS. 
Technion - Israel Inst. of Tech., Haifa. Sherman 
Center for Research in Environmental and Water 
Resources Engineering. 
A. Barzily, and Y. Kott. 
Waier Science and Technology WSTED4, Vol. 
21, No. 1, p 109-114, 1989. 6 tab, 12 ref. 


Descriptors: *Wastewater treatment, *Pathogenic 
bacteria, *Oxidation ponds, *Temperature effects, 
Raw wastewater, Bacteria, Pilot plants. 


The die-off of pathogenic bacteria was followed in 
an elevated temperature experimental oxidation 
pond. Raw was pumped from a subur- 
ban main sewer to the Environmental Engineering 
Department’s pilot plant installations and was in- 
troduced daily into two experimental oxidation 
ponds to give a detention time of 10-12 days. One 
pond was held at 42-45 C while the other served as 
a control at ambient temperatures. Salmonella ty- 
phimurium was introduced daily into the two 
. In another set of experiments, the Salmonel- 

were kept in dialysis bags placed in the ponds. 
The dialysis bags were filled with saline, control 
pond effluent, or raw wastewater. The results 
showed that it is very difficult to isolate the bacte- 
ria from pond effluent. The number of Salmonella 
bacteria in the dialysis bags in the elevated temper- 
ature pond decreased by a few orders of magnitude 
within days. The Salmonella in the control pond 
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survived for longer. It is thought that the high 
temperature and adverse environmental conditions 
caused the rapid die-off of the bacteria in the 
elevated temperature. Taking into account the fact 
8 Os ees oOo eae ee eee 
ria in nature are much smaller than numbers 
introduced into experimental ponds, it is hg 
that effluents from oxidation operating at 

prc yt mmr Pee C will not contain 

Ser ma bacteria. (Author’s abstract) 


TREATMENT OF WASTEWATER CONTAIN- 
ee tt 
Inst. of Chemical Technology, Burgas 


it. of Water —— 
(Bulgari). Dep of Water T Peneva, S. Rashkov, 
aa N. Stathopoulos. 


Water Science and Technology WSTED4, Vol. 
21, No. 1, p 137-139, 1989. 1 fig, 4 tab. 


Descriptors: *Wastewater treatment, * 


‘Coagula- 
tion, *Adsorption, *Oil wastes, Effluents, Chemi- 
cal oxygen demand, Activated carbon. 


The ibilities for treatment of a wastewater 
containing 120-170 mg/1 of oil, with a chemical 
oxygen demand of 190-312 mg O2/1 and a pH of 7- 
14 ware coe. A treatment process of consist- 

of coagulation and adsorption was investigated. 

ie effectiveness of coagulation was examined 
using aluminum sulfate, ferric chloride, and alumi- 
num chloride and three activated carbons were 
considered for the activation process. Carbons A 
and B were new types of activated carbon based in 
different pyrolyzed brown coals, and carbon C 
was a Cc d carbon. It was estab- 
lished that the optimum results were achieved by 
CALOH)SCI). 140 m ode pape chloride 
¢ peer which p: treated effluent 
with an oil content of 11- Dt mg/l, followed by 
adsorption using activated carbon A, which gave a 
treated effluent with an oil content below 2 mg/1. 
Carbon A could treat up to 2000 bed volumes of 
water before regeneration of the activated carbon 
bn or (Author’s abstract) 





BIOLOGICAL REGENERATION OF ACTIVAT- 
ED CARBON. 

Higher Inst. of Chemical Technology, Burgas 
(Bulgaria). Dept. of Water Technelogy. 

I. Dobrevski, and L. Zvezdova. 

Water Science and Technology WSTED4, Vol. 
21, No. 1, p 141-143, 1989. 1 tab, 12 ref. 


Descriptors: *Wastewater treatment, *Activated 
carbon, *Regeneration, Adsorption, Pore size, 
Bioregeneration, Activated sludge process, En- 
zymes, Molecular structure. 


The competitive adsorption of organic compounds 
and carbon bioregeneration are apparently the 
most important phenomena with regard to en- 
hanced activated sludge treatment of wastewaters. 
The results of investigations into the effect - 
ee ee eet one 
regeneration is reported. The suitability of 
penn erent commercial activated — = 
pete pores: ition was investigated. The 
volume, pore oak and surface area of the 
were determined by mercury intrusion and BET 
methods. The adsorption capacities of the carbons 
were measured in completely mixed batch reactor 
systems. Heterogeneous micro-or; cultures 
and crude cell extract were used for bioregenera- 
tion of the carbons. The comparative adsorption 
and bioregeneration studies showed ean there was 
no correlation between the original adsorption ca- 
pacity and the regenerated van gee capacity of 
activated carbons under the range of conditions 
used. This is due to the pore structure characteris- 
tics of the carbons. The enzymes from the group of 
oxidoreductases active in this process have molec- 
ular diameters in the range of 7-19 nm and they 
may be identified as exo-enzymes in the surround- 
ing medium. Being much smaller in size than the 
microbial cells, the exo-enzymes may diffuse into 
the pore spaces 


rption 
pacity depends on the volume of the pores with 
radii, r, of 5-50 nm (50-500 A). (Author's : abstract) 


W89-11362 


SIMULTANEOUS ORGANIC CARBON RE- 
MOVAL-NITRIFICATION BY AN ACTIVATED 

SLUDGE PROCESS WITH CROSS-FLOW FIL- 
TRATION. 


National Research Inst. for Pollution and Re- 
— Yatabe (Japan). Water Pollution Control 


pt. 
Y. a. T. Yamagishi, Y. Urushigawa, and M. 


ime of Fermen 


Bioengineering 
JFBIEX, Vol. 67, No 2p Op 119-125, 1989. 5 fig, 4 
tab, 10 ref. 


Descriptors: *Organic carbon, *Nitrification, *Ac- 
tivated sludge process, *Filtration, “Wastewater 
treatment, techniques, Dissolved solids, 
Activated sludge, Denitrification. 


Simultaneous organic carbon removal-nitrification 
Wan Gnd OS OY om enteates Canes. graeme 
with cross-flow hile retaining a a 
concentration oa peer mond sh Operating the 
unit at about 0.10 g BOD/g VSS/day made the 
sludge retention time very long and simultaneous 
carbon removal-nitrification was achieved quite 
well. Compared with conventional activated 
pee processes, the present process made px 
twice the organic volumetric by 
increasing the sludge concentration fivefold. A 
nitrification rate aa about 0.30 DBs re ae 
was attained. More than 27% of 
gn in Sea aeieien ete Geeta os the nets tne 
in most cases. (Author’s abstract) 
W89-11399 


ENHANCED NUTRIENT REMOVAL OF IM- 
MOBILIZED ACTIVATED SLUDGE SYSTEM. 
Korea Advanced Inst. of Science and Technology, 
Seoul (Republic of Korea). Dept. of Civil Engi- 


neering. 

H. S. Shin, and H. S. Park. 

Biotechnol ee ee Vol. 11, No. 4, p 
293-298, April 1989. 5 fig, 13 ref. 


i : *Activated sludge 

removal, *Nitrogen removal, * 
al, *Wastewater treatment, 
logical wastewater treatment, 
trification, Activated sludge. 


*Nutrient 
remov- 
wastes, Bio- 
Ni- 

An immobilized activated sludge system with 


porous polyurethane foam pads was ina 
time-sequenced anoxic/oxic batch mode for en- 
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Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


EVALUATION OF HENRY’S CONSTANT FOR 
H2S IN WATER AND SEWAGE EFFLUENTS. 
Kuwait Univ., Safat. Dept. of Chemical Engineer- 


ing. 
For primary bibliographic entry see Field 5A. 
W89-11427 


SURFACTANT ADSORPTION BY ACTIVATED 
SLUDGE (TENSID-ADSORPTION AN _ BE- 
LEBTSCHLAMM). 


Piel Aheit: 





Berlin (Germany, F.R.). 
Inst. fuer Wasser-, Boden- und Lufthygiene. 

W. Janicke. 

Zeitschrift fuer Wasser-und Abwasser Forschung 
ZWABAQ, Vol. 22, No. 2, p 57-64, April 1989. 14 
fig, 2 tab, 90 ref. English summary. 


Descriptors: *Wastewater treatment, *Surfactants, 
*Adsorption, *Activated sludge, Hydrogen ion 
concentration, Sodium chloride, Freundlich equa- 
tion, Wastewater treatment, Mathematical studies, 
Water treatment, Separation techniques, Graphical 
analysis. 


Results of bench-scale experiments on the adsorp- 
tion of anionic, nonionic and cationic surfactants 
by activated sludge are displayed graphically and 
discussed. The dependence of adsorption from 
time, pH-value and ionic strength (NaCl-concen- 
tration) is dealt with specially. The results are 
evaluated by means of the Freundlich equation as 
well as by the function of the sludge concentration. 
(Author’s abstract) 

W89-11433 


WASTEWATER TREATMENT: MAXIMUM 
FLEXIBILITY ON A COMMERCIAL SCALE. 
Tennessee Eastman Co., Kingsport. 

D. W. Johnson, D. A. Powell, and B. F. Severin. 
Chemical Engineering Progress CEPRA8, Vol. 84, 
No. 12, p 66-70, December 1988. 6 fig, 1 ref. 


Descriptors: *Wastewater treatment, *Wastewater 
facilities, *Activated sludge, *Tennessee, Design 
criteria, Neutralization, Grit removal, Equaliza- 
tion, Diversion, Nutrient supplementation, Rapid 
mix, Clarification, Aeration, Economic aspects. 


A new $80 million industrial wastewater treatment 
plant constructed in Kingsport, Tennessee has been 
sized to treat average loadings of 25 million gal/d 
and 200,000 Ibs/d of biochemical oxygen demand 
(BOD). The wastewater plant includes the follow- 
ing unit processes: neutralization, grit removal, 
equalization, diversion, nutrient supplementation, 
activated sludge, rapid mix/distribution, clarifica- 
tion, and postaeration. The equalization, diversion, 
and aeration systems are designed as interrelated 
operating systems. An economic evaluation that 
considered equipment costs, power requirements, 
process efficiency, and maintenance costs was per- 
formed for the plug flow process arrangement. 
Process efficiency parameters included literature 
and field-evaluated alpha values and standard 
oxygen transfers for the equipment. A major differ- 
ence between this facility and most wastewater 
treatment plants is that the process piping (approxi- 
mately 120,000 ft) is above ground to enable rapid 
leak detection. The start-up followed an aggressive 
schedule requiring greater than normal planning 
for a smooth transition from construction to start- 
up. The facility design provides the ability to 
promptly respond to future process needs or ever 
increasing environmental protection standards. 
(White-Reimer-PTT) 

W89-11455 


HIGH HOPES FOR CATTAILS. 
Barge, Waggoner, Sumner, and Cannon, Nashville, 


B. , 
Civil Engineering CEWRASY, Vol. 59, No. 5, p 48- 
50, May 1989. 


Descriptors: *Wastewater treatment, *Biological 
wastewater treatment, *Wetlands, *Aquatic plants, 
Wastewater lagoons, Kentucky, Cattails, Mine 
wastes, Storm runoff, Farm wastes, Municipal 
wastes, Industrial wastes, Heavy metals, Cost anal- 
ysis. 


In theory, wetlands are the perfect ‘wastewater 
plant’ for small communities. In Benton, Kentucky 
about 1 mgd are cleaned in three different cells, 
one for cattails, bulrushes, and a mixture of plants. 
Suspended solids settle to the bottom, creating 
anaerobic conditions, while aerobic conditions are 
present around the roots and stalks. Suspended 
solids, BOD, and fecal coliform counts are all 
below discharge standards, and nitrogen and phos- 
phorus are also being removed to acceptable stand- 
ards. Typically, the wetlands consist of shallow, 
free surface basins with an impermeable liner. In 
some instances, only one type of plant is sufficient. 
Other times, combinations of emergent, submerged 
and floating species are used. The two major prob- 
lems with man-made wetlands are the large land 
areas required and concerns about heavy metal 
accumulation. Wetlands are also being constructed 
to treat stormwater runoff, refining wastes, pollut- 
ed rivers, agricultural wastes, and in some cases 
acid mine wastes. A major advantage of the wet- 
lands system is the low cost when compared with 
——— treatment. (White-Reimer-PTT) 
W89-11457 


BUYING TOMORROW’S WATER. 
For primary bibliographic entry see Field 6C. 
W89-11458 


ANAEROBIC SLUDGE DIGESTION USING 
MESOPHILIC-THERMOPHILIC PHASE SEP- 
ARATION. 

National Central Univ., Chung-Li (Taiwan). Dept. 
of Civil et, 

T. C. Chang, Y. u, C. F. Ouyang, and O. J. 
Hao. 

Journal of Chemical Technology and Biotechnol- 
ogy JCTBDH, Vol. 45, No. 2, p 85-96, 1989. 2 fig, 
6 tab, 23 ref. 


Descriptors: *Biological wastewater treatment, 
*Wastewater treatment, *Sludge digestion, *An- 
aerobic digestion, *Separation techniques, Phase 
separation, Volatile acids, Volatile solids, Methane, 
Cost analysis. 


Phase separation of sludge digestion was investi- 
gated using a suspended growth system for the 
acid phase and a fixed-film system for the methane 
phase. A thermophilic temperature of 50 C was 
used in the methane reactor, while a mesophilic 
temperature of 37 C was maintained in the acid 
reactor. During the acid- + ge stage, the volatile 
acid concentration and the reduction of volatile 
solids averaged approximately 2200 mg/d/cu m as 
acetic acid and 13 % (w/v), respectively, under a 
hydraulic retention time of 2 days. These param- 
eters were not significantly affected by the applied 
solids concentration. Reduction of the retention 
time in the acid reactor from 2 days to 1 day 
decreased the methane content (18% versus 28%) 
and the volatile solids destruction (8% versus 
13%), but produced the same amount of volatile 
acids. The total gas production for 10 days overall 
retention time was slightly higher than that for 
conventional single-phase sludge digestion. The 
significant cost saving in reactor volume and en- 
hanced methane production may offset the in- 
creased energy consumption required for maintain- 
ing a thermophilic temperature during the methane 
ag = s abstract) 


USE OF DIMENSIONLESS PARAMETERS IN 
a OF CASCADE-CONNECTED REAC- 
TORS. 

Technical Univ. of Istanbul (Turkey). Dept. of 
Civil Engineering. 

Y. Muslu. 

Journal of Chemical Technology and Biotechnol- 
ogy JCTBDH, Vol. 45, No. 2, p 123-134, 1989. 3 
fig, 2 tab, 14 ref. 


Descriptors: *Wastewater facilities, *Operating 
policies, *Biological wastewater treatment, 
*Wastewater treatment, Residence times, Nomo- 
grams, Continuous flow reactors, Stirred tank re- 
actors, Mathematical models. 


General relationships applicable to a wide variety 
of bacterial mediated wastewater treatment proc- 
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esses have been developed using continuous-flow 
stirred-tank reactors arranged in series. Monod ki- 
netics and mathematical models of reactors-in- 
series were used to represent the actual conditions 
resulting from varying degrees of axial dispersion 
and wastewater qualities. A numerical method was 
developed and effluent concentrations from an 
equivalent reactor series expressed based upon a 
plug-flow reactor with the same inlet and outlet 
conditions. Using the numerical results obtained, a 
nomogram has been derived that enables the re- 
quired hydraulic and solids residence times for a 
reactor with a given dispersion number to be deter- 
mined, when inlet and outlet conditions and the 
coefficients of Monod kinetics are known. (Au- 
thor’s abstract) 

W89-11467 


ANAEROBIC DIGESTION 
WINE-DISTILLERIES W. 


‘ KINETICS OF 
ATERS. 
Cadiz Univ. (Spain). Dept. of Chemical Engineer- 


ing. 

D. Sales, M. J. Valcarcel, L. I. Romero, and E. 
Martinez de la Ossa. 

Journal of Chemical Technology and Biotechnol- 
ogy JCTBDH, Vol. 45, No. 2, p 147-162, 1989. 8 
fig, 2 tab, 19 ref. 





Descriptors: *Industrial wastewater, *W: 
treatment, *Food-processing wastes, *Anaerobic 
digestion, Wine distilleries, Mathematical models, 
Methane, *Biological wastewater treatment, De- 
puration, Retention time, Kinetics. 


The experimental results of anaerobic digestion of 
wine-distilleries wastewaters have been compared 
with those obtained from two theoretical kinetic 
models. The substrate utilization model closely de- 
scribes the kinetics of anaerobic digestion of wine- 
vinasses, except for those retention times which 
make the system unsteady (3 days) and for those 
retention times at which the kinetic coefficient k’ is 
not constant (greater than 8 days). The methane 
fermentation model gives very accurate kinetics of 
anaerobic depuration of wine-vinasses, except for 
retention times less than 3 days. The maximum 
specific growth rate of organisms is 0.35/day and 
is not dependent on the form in which substrate 
concentration is expressed. The methane volumes 
(at STP) produced per gram of substrate added to 
the digester are 0.24 d cu m CH4/g COD and 0.36 
d cu m CH4/g DVS (dissolved volatile solids), 
both at optimum retention time (6 days). (Author’s 
abstract) 

W89-11468 


SUITABILITY OF ION EXCHANGE RESINS 
FOR THE REMOVAL OF CADMIUM FROM 
WASTEWATERS. PART I: SELECTION OF 
RESINS, 

Villanova Univ., PA. Dept. of Chemical Engineer- 
ing. 

V. L. Punzi, and P. J. Edwards. 

Water Pollution Control Association of Pennsylva- 
nia Magazine, Vol. 22, No. 3, p 20-23, May-June 
1989. 1 tab, 13 ref. 


Descriptors: *Ion exchange, *Resins, *Cadmium, 
*Wastewater treatment, Heavy metals, Adsorb- 
ents, Activated carbon, Performance evaluation, 
Acidity, Alkalinity. 


A series of investigations was undertaken to study 
the suitability of ion exchange resins to chemically 
adsorb cadmium (II) from industrial wastewaters. 
Based on adsorbent properties such as surface area, 
pore volume, number of active sites, overall capac- 
ity, and durability, four ion exchange resins were 
selected for further study (Rohm and Haas Amber- 
lite resins IRC-718, IRC-84, IR-120PD, and 252), 
since they were deemed most likely to produce 
favorable results. The Nuchar SN activated carbon 
was selected because it produced the best results in 
a previous study. Cadmium (II) concentration is 
monitored as a function of time with all adsorption 
rate experiments and replications performed at pH 
values of 3, 5, and 7 for each of the five adsorbents 
included in this study. No actual wastewaters were 
used. In developing the synthetic wastewater used 
in this study, a number of cadmium salts were 








considered. Cadmium chloride solutions were se- 
lected based on criteria of solubility, resistance to 
gr safety. (Doria-PTT) 

W89-11 


STUDY OF SEWAGE SLUDGE TREATMENT 
BY MEIOBENTHOS, NITOCRA SP. AND MA- 
CROBENTHOS, JAPONICA 


(IZUKA). 
bg ae Univ., re (Japan). Biological Inst. 
K. Kumagai, and Y. 

Bulletin of the Marine Biology Station at Asamu- 
shi, Tohoku University, Vol. 18, No. 3, p 103-108, 
March 1989. 2 fig, 1 tab, 14 ref. Grant-in-Aid No. 
63115019 7 fe Project Research from the 
—" of cation, Science and Culture of 
lapan. 


Descriptors: * *Wastewater treatment, 
*Sludge digestion, *Biolo ened wastewater treat- 
ment, *Biodegradati idal flats, Polychaetes, 
Sludge, Benthic — Culture media, Estuarine 
environment, Particulate matter, Decomposing or- 
ganic matter, Wastewater management, Japan. 


A pilot plant with an artificial tidal flat simulating 
natural estuarine tidal flat conditions was con- 
structed and operated as a habitat for the poly- 
chaete, Neanthes japonica (Izuka), and it was 
shown that the — extracted from a domestic 
sewage treatment plant, mainly bacteria and proto- 
zoa, serves as food for the odipshaste. The role of 
a meiobenthic Harpacticoida, Nitocra sp., on re- 
moval of particulate organic matter in the artificial 
tidal flat was examined. Nitocra sp. was able to 
ingest a large quantity of sludge extracted from 
ping oe ced and feces excreted from N. japonica 
that been fed on sludge, and completed one 
life cycle within three weeks. On the other hand, 
N. japonica could not feed on Nitocra sp. at any 
stage during its life cycle. These results suggest 
that the coexistence of Nitocra sp. and N. japonica 
is suited for the removal of particulate organic 
matter in an artificial tidal flat. Thus an artificial 
tidal flat may be considered as a method for sludge 
treatment, thus helping to solve a serious problem 
in modern urban management. (Fish-PTT) 
W89-11584 


STUDY a a as ae WASTEWATER 
DISPOSAL SYSTEM IN SMALL COMMUNI- 


TY, 

National Fisheries Univ. of Pusan (Republic of 
Korea). aan of Environmental Science and Engi- 
neerin; 

B. H. Lee. 

Bulletin of National Fisheries University of Pusan, 
Vol. 28, No. 2, p 39-46, December 1989. 7 fig, 4 
tab, 8 ref. English summary. 


Descriptors: *Wastewater treatment, *Wastewater 
disposal, *Septic tanks, Soil disposal fields, Subsur- 
face filters, Nitrogen removal. 


This study was conducted to compare convention- 
al septic tanks with modified septic tanks and to 
evaluate the efficiencies of soil subsurface systems. 
The modified septic tank which consisted of septic 
tank and anaerobic filter (rice crust media) had best 
efficiencies for a preapplication process of a soil 
subsurface system. The soil column test showed 
that the soil depth required for 95% removal effi- 
ciencies of pollutants would be over 50 cm. A 
reinvestigation of nitrate nitrogen removal process- 
es is ni for groundwater quality manage- 
ment. (Author’s abstract) 

W89-11608 


MEANS OF DETERMINING DEPTH AND 
VOLUME REQUIREMENTS FOR INDIRECT 
PHOTOLYSIS TREATMENT SYSTEMS, 
Nevada Univ., Reno. Dept. of Civil Engineering. 
R.J. Watts, V. D. — J. Middlebrooks. 
Environmental Scien and Technology 
ESTHAG, Vol. 23, No. S. p 550-555, May 1989. 6 
fig, 1 tab, 30 ref. 


Descriptors: *Wastewater treatment, *Organic 
wastes, *Disinfection, *Photolysis, Reactors, Light 
intensity, Sensitizer absorbance, Batch tests, Solar 
radiation. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


Indirect photolysis in reactors under solar radi- 
ation has been proposed for the pretreatment of 
organic industrial wastes and for wastewater efflu- 
ent disinfection. An equation with terms for light 
intensity and sensitizer absorbance was used to 
calculate indirect photolysis rate constants as a 
function of wastewater depth as a basis for pilot 
system design. The equation was initialized by 

using batch, be bench-scale tests in which the cpategs 
photolysis rate constant was determined. Calcula- 
tion of an empirical efficiency factor and estima- 
tion of light intensity allowed the determination of 
a rate constant profile for the water column. The 
accuracy of the calculations was verified by using 
laboratory reactors. The first step in the design of a 
photolysis reactor was the calculation of mean 
photolysis rate constants for successive depth. For 
each depth, the mean rate constant was used in the 
plug flow design equation to calculate reactor 
volume and area. Reactor area declined exponen- 
tially as a function of depth. The beginning of the 
asymptotic region of the exponential curve was the 
optimum reactor depth and area. The sensitizer 
concentration that would result in optimum reac- 
tor design (minimum reactor area) would be a 
function of the waste components, the waste 
Fan - the sensitizer. (Author’s abstract) 


GASIFICATION AND PYROLYSIS OF 
SEWAGE SLUDGES (VERWERTUNG VON 


KLAERSCHLAMM). 

VEBA Oel A.G., Gelsenkirchen (Germany, F.R.). 
H. P. Wenning. 

Chemie-Ingenieur-Technik CITEAH, Vol. 61, No. 
4, p 227-281, April 1989. 6 fig, 5 tab. English 
summary. 


Descriptors: *Wastewater 
treatment, *Sludge disposal, * 

ification, Pyuieds Sludge reduction, Hydrogen, 
Incineration, Comparison studies, Performance 
evaluation. 


treatment, 


Gasification and pyrolysis of sewage sludge were 
examined as alternatives to sewage sludge combus- 
tion. For this purpose, experimental tion 
and pyrolysis tests were performed with primary 
sewage sludge from E 
main objective of these tests was the evaluation of 
the yields and qualities for products gained via 
sludge gasification or pyrolysis and an assessment 
of the environmentally relevant properties of the 
related residues. Both process alternatives enable 
the utilization of sewage sludge without any nega- 
tive impact on the environment. Due to the total 
use of the organic components from the sewage 
sludge in combination with an almost complete 
utilization resulting from the valuable hy 
produced, gasification is an attractive alternative 
compared to the es of sewage sludge, both 
from an environmental and an economic point of 
view. In the case of sewage sludge pyrolysis a 
portion of the organic components, however, will 
remain in the pyrolysis residue. Therefore, pyroly- 
sis allows only a minor reduction of the residual 
product. (Author’s abstract) 

W89-11638 





UPTAKE OF MERCURY FROM AQUEOUS 
SOLUTION BY DUCKWEED: THE EFFECTS 
OF PH, COPPER AND HUMIC ACID. 

Louisiana State Univ. System, Baton Rouge. 

S. C. Mo, D. S. Choi, and J. W. Robinson. 

Journal of Environmental Science and Health (A) 
JESEDU, Vol. 24A, No. 2, p 135-146, February 
1989. 9 fig, 2 tab, 9 ref. 


Descriptors: *Path of pollutants, *Water treatment, 
*Wastewater treatment, *Water pollution treat- 
ment, *Mercury, *Duckweed, *Aquatic plants, 
*Hydrogen ion concentration, *Copper, *Humic 
acids, Chemical uptake, Absorption, Lakes, Toxici- 
ty. 


Laboratory studies were conducted to determine 
mercury uptake by duckweed under a variety of 
conditions. The results indicated that duckweed 
absorbed mercury in water (e.g. lakes) and that 
after three days it contained up to 2000 ppm of 
mercury by weight of duckweed. The removal of 
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nation of two major process. Fr, the mcteury 


ly removed by the initial mercury bind- 

ion sites of duckweed. The second process was the 

ion of the mercury from the initial bind- 

ing site to the final target organ of duckweed. This 

was a slow process and was observed after the 

third day. Removal was effective at pH 4 and 5 

even at low levels of mercury. The presence of 

copper ions and 1.0 mM of EDTA the 

mercury uptake significantly. In addition, 10 mg of 
humic acid in 400 mL solution su 

mercury uptake to some degree, probably by com- 

plezing the mercary. Duckweed was resistant to 


acute mercury toxicity. (White-Reimer-PTT) 
W89-11640 


MODELING HEALTH RISKS ASSOCIA’ 
WITH WASTEWATER REUSE AS IRRIGANT. 
Yarmouk Univ., Irbid (Jordan). 

For primary bibliographic entry see Field 3C. 
W89-11641 


AUTOMATED DESIGN OF WASTEWATER 
PLANTS. 
petal of Metropolitan Seattle-METRO, 


ee 
Civil Engineering (ASCE) CEWRAY, Vol 59, No. 
6, p 54-56, June 1989. 3 fig. 


ning. twas *Sanitary engineering, *Project plan- 
Wastewater facilities, *Automation, Man- 
agement 


computes Sat Data storage and retrieval. 


Wastewater treatment plant design requires three 
major steps: (1) predesign, in which loads are set, 
al pared in terms of cost, and 


process 
tion drawings are created for each element in the 
process train, and equipment and piping are sized; 
and (3) final design, in which detailed civil, archi- 
structural, mechanical, and con- 
“ drawings and detailed project specifications 
. The Municipality of Metropolitan 


design process for wastewater plants. The follow- 

ing existing software packages for IBM-PC-com- 

patible computers are employed: the 

program 1-2-3 for data 

dBASE software for storing data, AutoCAD ae 

ware for preparing drawings, and Microsoft W 
word Software for linking tra 

ign 


program 

used on other projects. It can now be used to 
monitor consultants’ performance, compare one 
form of treatment another, and to produce 
progress reports. intended use of the word 
processing — to produce report using stand- 
ardized paragraphs to be inserted by the computer 
has not been feasible because of differences among 
projects. This partially automated wastewater 
plant design approach may not reduce the cost of 
designing, but it is likely to shift engineers’ time 
usage away from data manipulation toward more 
creative activities, such as design investigations 
and ee a 
they should be better designs. (Rochester-PTT) 
W89-11645 


DYNAMICS OF FECAL COLIFORM AND CUL- 
TURABLE HETEROTROPH Lng ne IN 
AN EUTROPHIC 


ECOSYSTEM: STAB 
OF MODELS AND EVOLUTION OF THESE 
BACTERIAL GROUPS. 


Montpellier-2 Univ. (France). Lab. d’Hydrobiolo- 
ie Mari 


gie ‘ 
For primary bibliographic entry see Field 2H. 
W89-11663 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


ANAEROBIC DIGESTION KINETICS OF 
WINE-DISTILLERIES WASTEWATERS. 
Cadiz Univ. (Spain). Dept. of Chemical Engineer- 


D’ Sales, M. J. Valcarcel, L. I. Romero, and E. 
Martinez de la Ossa. 

Journal of Chemical and Technology Biotechnol- 
ogy JCTBDC, Vol. 45, No. 2, p 147-162, 1989. 8 
fig, 2 tab, 19 ref. 


Descriptors: *Food-processing wastes, *Biological 
wastewater treatment, *Wastewater treatment, 
*Retention time, *Anaerobic digestion, *Model 
studies, Substrates, Model testing, Chemical 
wastes, Liquid wastes, Fermentation, Anaerobic 
conditions, Methane. 


Experimental results of anaerobic digestion of 
wine-distilleries wastewaters are compared with 
those obtained from two theoretical kinetic 
models: the substrate utilization model and the 
methane fermentation model. Both models accu- 
rately predicted the performance of this depurative 
process, except at retention times of < 3 d, be- 
cause the system works under non-steady state 
conditions. The minimum retention time was found 
to be between 2.6 and 3.3 days, with an average 
value of 2.85 days; therefore, the maximum yee 
growth rate of microorganisms was calculated to 
be 0.35/d. The maximum specific growth rate of 
microorganisms was found to be independent of 
the form in which the substrate concentration is 
expressed. The same does not occur with the kinet- 
ic constant. The retention times, both experimental 
and theoretical, needed to obtain both maximum 
substrate utilization rate (mass/volume/time) and 
maximum volumetric methane production rate 
(volume/volume/time), were found to be the same 
(approximately 4 d). For depuration levels greater 
than 95 percent, the methane volumes (at STP) 
produced per gram of substrate added to the di- 
gester were 0.24 cu dm CH4/g chemical oxygen 
demand and 0.36 cu dm CH4/g dissolved volatile 
solids concentration (DVS), both at the optimum 
retention time of 6 days. (Friedmann-PTT) 
W89-11672 


STUDY OF CONTACTING SYSTEMS IN 
WATER AND WASTEWATER DISINFECTION 


TO THE CONTACTING METHOD SELEC- 
TION, 

Tsinghua Univ., peiies (China). Dept. of Environ- 
mentai Engineerin, 

Q. Zhu, C. Liu, rm Z. Xu. 

Ozone: Science and Engineering OZSEDS, Vol. 
11, No. 2, p 169-188, 1989. 11 fig, 20 ref. 


Descriptors: *Ozonation, *Wastewater treatment, 
*Water treatment, *Contact beds, *Disinfection, 
Mass transfer, Effluents, Wastewater, Mathemati- 
cal studies. 


It is proposed that the study of ozone disinfection 
—— systems be studied from the standpoint 
of the mechanism of the process. The mass transfer 
rate should be the main controlling factor affecting 
ozone disinfection efficiency (because it controls 
the disinfection process) and its function should be 
closely associated with the performance of the 
contactor selected. It appears that there is a quanti- 
tative relationship between the mass transfer coef- 
ficient and the inactivation effect. To establish 
functional relationships among the parameters of 
ozone mass transfer coefficient, utilization efficien- 
cy, effluent ozone residual concentration and disin- 
fection effect, a static mixer with a very strong 
mass transfer capability was selected for compari- 
son with a conventional bubble column. The ex- 
perimental comparison showed that the process of 
zone disinfection is controlled by the ozone mass 
transfer rate, and there is a functional relationship 
between overall mass transfer coefficient and sur- 
vival ratio. As the ozone residual concentration in 
the effluent increases, the mass transfer rate and 
the inactivation effect will also be higher. There is 
no quantitative relationship between mass transfer 
coullialants and inactivation effects, although these 
two parameters might be different at the same 
percent ozone utilization. The static mixer is 
shown to be suitable for ozone disinfection, al- 


_ it requires a pressure drop of about 0.5 kg/ 
cm to overcome resistance. (See also W89- 

11688) (Friedmann-PTT) 

W89-11687 


STUDY OF CONTACTING SYSTEMS IN 
WATER AND WASTEWATER DISINFECTION 
BY OZONE: I. MATHEMATICAL MODELS OF 
THE OZONE DISINFECTION PROCESS WITH 
A STATIC MIXER, 

Tsinghua Univ., — (China). Dept. of Environ- 
mental Engineerin 

Q. Zhu, C. Liu, and Z. Xu. 
Ozone: Science and Engineering OZSEDS, Vol. 
11, No. 2, p 189-207, 1989. 15 fig, 5 ref. 


Descriptors: *Wastewater treatment, *Ozonation, 
*Contact beds, *Water treatment, *Disinfection, 
*Mathematical models, Mathematical studies, 
Model testing, Statistical analysis, Mass transfer, 
Simulation analysis. 


The ozone disinfection process involves reactions 
between different phases, with results depending 
not only on the mass transfer between phases, but 
also on the disinfection reaction kinetics. The mass 
transfer process should be defined by the transfer 
rate and disinfection by the reaction rate. Research 
on the mechanism of the ozone disinfection process 
with a static mixer was conducted, and mathemati- 
cal models were established for ozone disinfection 
with operating parameters and device parameters. 
Using the nonlinear Marquardt and linear methods 
for estimation of the parameters to fit rn observed 
data, four equations were obtai 

mass transfer and inactivation eontil with the 
static mixer. The essential input vectors for the 
simulation process using these equations included 
simple disturbance of the essential vectors, transfer 
equations and ms response value of the static 
mixer. A statistical verification was conducted for 
these model equations, and the results were satis- 
ge also W89-11687) (Friedmann-PTT) 
Wws9- 





AMMONIA, NITRITE AND NITRATE NITRO- 
GEN REMOVAL FROM POLLUTED SOURCE 
So WITH OZONATION AND BAC PROC- 
Harbin Architectural and Civil Engineering Inst. 
(China). Water Pollution Control Research Center. 
For primary bibliographic entry see Field 5F. 
W89-11690 


SOME SILICA-BASED DOUBLE SALTS AS 
ION Lg ens USEFUL IN THE TREAT- 
MENT O} EFFLUENTS AND 
CONTROL oF POLLUTANTS. 

Aligarh Muslim Univ. (India). Chemistry Section. 
K. G. Varshney. 

Rostesiouleny” and Environmental Safety 
EESADYV, Vol. 17, No. 2, p 167-171, April 1989. 5 
tab, 10 ref. 


Descriptors: *Wastewater treatment, *Ion ex- 
change, *Silica, *Water pollution control, *Metals, 
*Industrial wastewater, Hydrogen ion concentra- 
= Salts, Temperature, Radiation, Comparison 
studies. 


A systematic comparative study was performed on 
the various double salts based on silica. The double 
salts were found to be more stable chemically and 
thermally than single salts of this type. The total 
Na(+) ion exchange capacity of the material was 
determined by the column process using 100-150 
mesh sized particles. The eluent obtained, which 
contained the H(+) ions, was titrated against a 
standard NaOH solution to determine the total 
amount of H(+) ions released by the ion exchang- 
er. The elution behavior of all the samples were 
similar in that they rapidly released the H(+) ions 
almost completely (95%) in the first 70 ml of the 
eluant (0.1 M NaCl) from a column of exchanger. 
The results indicate that these inorganic ion ex- 
changers are especially selective for certain metal 
ions that are common in industrial effluents and are 
hazardous to health if present in a concentration 
higher than the permitted limit. By selecting a 
particular ion exchanger the undesired metal ion 
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can be separated from the effluents. Since inorgan- 
ic ion exchangers are stable at high temperatures 
and under strong radiation, they ie added 
advantage of being useful under such conditions. 
(Author’s abstract) 

W89-11730 


METABOLIC REGULATION OF BETA-HY- 
DROXYBUTYRATE DEHYDROGENASE IN 
ACINETOBACTER CALCOACETICUS VAR. 
LWOFFI. 

= City Health Dept. Labs. (South 


L. H. Lotter, and I. A. Dubery 
Water SA WASADV, Vol. 15, No. 2, p 65-70, 
April 1989. 7 fig, 2 tab, 25 ref. 


Descriptors: *Bacterial physiology, *Activated 
sludge process, *Enzymes, *Wastewater treatment, 

*Metabolism, *Phosphorus removal, Bacteria, Bio- 
logical wastewater treatment, ee 
pred: dehydrogenase, Heterotrophic bacteria, M 
studies. 


It has been proposed that variations in nicotina- 
mide adenine dinucleotide (NAD)H/NAD ratio 
controll the mechanism of biological phosphate 
removal through its control of the synthesis and 
degradation of poly-beta-hydroxybutyrate (PHB). 
In view of the apparent importance of regulatin 
PHB metabolism in biological phosphate remov 
an attempt was made to confirm e presence of 
this enzyme in Acinetobacter calcoaceticus var. 
lwoffi strains isolated from an activated sludge 
plant, and to investigate some aspects of its meta- 
bolic control. Comparison of cell-free extracts of 
Acinetobacter isolates that accumulated PHB with 
isolates that did not revealed the presence of beta- 
hydroxybutyrate dehydrogenase only in PHB-ac- 
cumulating isolates. One of these enzymes had a 
specific requirement for NAD and was inhibited 
by high substrate concentrations as well as 
NADH, acetyl-CoA, and oxaloacetic acid. The 
present findings provide direct support for the 
biochemical model of Wentzel and colleagues, 
which postulated metabolic feedback control as the 
regulatory mechanism that provided Acineto- 
bacter with a means to proliferate under alternat- 
ing anaerobic/anoxic/aerobic conditions. (Roches- 


ter-PTT) 
W89-11743 


ENHANCED POLYPHOSPHATE ORGANISM 
CULTURES IN ACTIVATED SLUDGE SYS- 
ny PART II. EXPERIMENTAL BEHAV- 
Cape Town Univ. (South Africa). Dept. of Civil 
Engineering. 

M. C. Wentzel, G. A. Ekama, R. E. Loewenthal, 
P. L. Dold, and G. R. Marais. 

Water SA WASADV, Vol. 15, No. 2, p 71-88, 
April 1989. 18 fig, 5 tab, 26 ref. 


Descriptors: *Wastewater treatment, *Activated 
sludge process, *Biological wastewater treatment, 
*Phosphorus removal, *Microorganisms, Poly- 
phosphate organisms, Bacteria, Bardenpho system, 
UCT system, Model studies, Aerobic digestion, 
Anoxic conditions, Anaerobic metabolism, Ace- 
tates, Biochemistry, Culturing techniques. 


Previous research with enhanced cultures of poly- 
wey seed (polyP) organisms developed in modi- 
ied Bardenpho and UCT systems showed that the 
mixed liquor in these systems consisted of more 
than 90% Acinetobacter spp., a polyP organism. 
The present study used iced cultures: (1) to 
identify the compounds influenced by biological 
excess phosphorus removal, (2) to identify the 
processes that act on these compounds, and (3) to 
conceptualize a mechanistic model that qualitative- 
ly describes the kinetic and stoichiometric behav- 
ior of the processes and compounds. Batch tests 
were conducted to investigated five aspects: (1) 
aerobic digestion of the mixed liquor; (2) response 
with addition of acetate under anaerobic condi- 
tions; with either (3) aerobic; or (4) anoxic re- 
sponse thereafter; and (5) response with acetate 
addition under aerobic conditions. In addition 
cation release and uptake were studied in batch 





tests. The conceptual model developed based on 
these results included processes that can be 
grouped in three broad categories: sequestration of 
acetate, growth, and endogenous mass loss. Quali- 

tatively the behavior indicated by the model agrees 
with present understanding of the biochemistry of 
the biological excess P removal phenomenon. The 
results agreed with a previously published bio- 
chemical model and experimental observations. 
(See also W89-11745 and W88-08906) (Rochester- 


PTT) 
W89-11744 


ENHANCED POLYPHOSPHATE ORGANISM 
CULTURES IN ACTIVATED SLUDGE SYS- 
TEMS: PART III, KINETIC MODEL, 

Cape ba Univ. (South Africa). _ om of Civil 


En; 
MC Wen Wentzel, P. L. Dold, G. A. Ekama, and G. 
R. Marais. 


Water SA WASADV, Vol. 15, No. 2, p 89-102, 
April 1989. 15 fig, 8 tab, 10 ref, append. 


Descriptors: *Mathematical models, *Wastewater 
treatment, *Activated sludge process, *Biological 
wastewater treatment, *Phosphorus removal, 
Microorganisms, Kinetics, Stoichiometry, Poly- 
phosphate organisms, Municipal wastes, Bacteria, 
Bardenpho system, UCT system, Aerobic condi- 
tions, Denitrification, Anoxic conditions, Anaero- 
bic metabolism, Biochemistry. 


Using a previously-developed mechanistic model 
as a basis, a mathematical model was developed 
that describes the kinetics and stoichiometry of 
biological excess phosphate removal phenomena. 
In the mathematical model, 12 compounds and 13 
processes are identified as essential to describe the 
biological excess removal phenomena. The process 
rates and stoichiometry are formulated mathemati- 
cally and displayed in matrix form for ready visual- 
ization and systematic computation. The kinetic 
and stoichiometric constants in the model were 
evaluated directly from experimental observations. 
Batch and steady-state verification experiments 
were conducted in the Bardenpho enhanced cul- 
ture system and UCT enhanced culture system. 
The behavior predicted by the model conformed 
closely with experimental observation. The mathe- 
matical model deals only with the anaerobic and 
aerobic states; anoxic states are not dealt with 
because the experimental enhanced cultures devel- 
= only include minimal growth of polyphos- 

te organisms that use nitrate as an electron 
acceptor. This aspect requires further investigation 
because, in systems receiving municipal sludges, 
denitrification and P uptake occasionally have 
been observed at laboratory and full scale. Despite 
certain restrictions, the model constitutes a major 
step towards incorporating biological excess P re- 
moval into the general activated sludge model. 
(See also W88-08906 and W89-11744) (Rochester- 


PTT) 
W89-11745 


OZONATION FOR NON-FILAMENTOUS 
BULKING CONTROL IN AN ACTIVATED 
SYNTHE- 


ATER. 
Pretoria Univ. (South Africa). Dept. of Chemical 
Engineering. 
J. van Leeuwen. 
Water SA WASADYV, Vol. 15, No. 2, p 127-132, 
April 1989. 5 fig, 12 ref. 


Descriptors: *Activated sludge process, *Bulking 
sludge, ‘*Ozonation, ‘Industrial wastewater, 
*Wastewater treatment, South Africa, Synthetic 
= Water reuse, Pilot plants, Aeration, Recy- 
cling. 


A zero-discharge mode of operation at the South 
Africa fuel synthesis plant necessitates the infinite 
recycling of treated industrial waste water. The 
treatment process incorporates activated sludge 
units in which non-filamentous bulking and carry- 
over of solids often occurs. The use of ozone for 
the contro! of this non-filamentous bulking was 
investigated on a 33 1/day pilot-scale plant. An 
ozone dosage of 1 g/kg mixed liquor suspended 
solids per day could reduce the diluted sludge 
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os on Sos an average “> to about 70 
‘g mainly by preventing zoogleal gro’ 

main contributor to filamentous bulking. The solids 
losses were reduced from 437 to 194 mg/l. Ozona- 
tion in the aeration component was more effective 
than in the sludge recycle. (Author’s abstract) 
W89-11748 


STUDY OF THE POPULATION OF MICRO- 
ORGANISMS IN A MUNICIPAL ACTIVATED 
SLUDGE TREATMENT PLANT (ESTUDIO DE 
LA POBLACION DE MICROOGANISMS EN 
UNA PLANTA DEPURADORA URBANA DE 
Barceloun Univ. ( (Sree) F val = lo 
lona Univ. (Spain). Facultat io) 
H. Salvado, E. Gonzalez-Palacios, D Pilar. 


Publicaciones del ae de Zoolog is Uni- 
versidad de Barcelona Facultad de Biologia, Vol. 
14, p 21-29, 1988. ihe, 1 tab, 10 ref. 


Descriptors: *Biological wastewater treatment, 
*Activated sludge Mey 


Ph Chemical Sean 
Foss denna Succession, ies a 


sition, Species diversity, Sestanen, Saas 


The microorganism populations in a waste treat- 
ment plant were studied during a three-month 
period. The following physico-c factors 
were a 1) temperature, (2) pH, (3) bio- 
chemical oxygen demand, (4) Ci(-), (1 NO2(-), (6) 
NOX-), --), (7) soluble inorganic p! hate, 
(8) alkalinity, (9) conductivity, and (10) total sus- 
pended solids. The fauna is represented by a small 
metazoa and several protozoa. Ciliated protozoa 
are represented by Uronema marinum, Litonotus 
lamella, Opercularia minima, Vorticella micros- 
toma, Euplotes sp. and Aspidisca costata. A good 
depuration in the plant is observed when the values 
of peritrich ciliate are between 60-70%. It is con- 
cluded that diversity is a good indicator of the 
state of the good depuration in the sewage plant, as 
the diversity grows when the BOD diminishes and 
vice versa. (Miller-PTT) 

W89-11817 


WASTEWATER NUTRIENT REMOVAL BY 
CHLORELLA PYRENOIDOSA AND SCEN- 
EDESMUS SP. 
Hong Kong Polytechnic, Kowloon. — of Ap- 
a he Biology and Chemical Technolo; 

Tam, and Y. S. mn; 
Environmental Pollution Wont ek. v. Vol. 58, No. 
1, p 19-34, 1989. 5 fig, 2 tab, 25 ref. 


Descriptors: *Nitrogen removal, *Secondary 
wastewater treatment, ‘*Phosphorus removal, 
*Wastewater = *Nutrient removal, *Acti- 
vated sludge, * — Coastal waters, Hong Kong, 
Chlorella, Scenedesmus, Chlorophyta, Biological 
wastewater treatment. 


Two different species of photosynthetic microal- 
gae, Chlorella pyrenoidosa and Scenedesmus sp., 
were grown in settled and activated sludge sewage 
filtrates at two different inoculum sizes, aimed to 
reduce nutrient load from wastewater. Higher 
nm rates were recorded in cultures with 
igher inoculum size, and algal cells usually grew 
better in settled sewage than in activated sewage. 
As algae started to grow and multiply, both nitro- 
gen and phosphorous content in wastewater de- 
creased significantly. The removal rate was 
during the first week of growth, and more than 2/3 
of wastewater N and P was reduced. After the 
initial period, the removal rate slowed down. At 
the end of the study, more than 80% of total P and 
inorganic N present in settled sewage were re- 
duced but such removal efficiency was lower in 
the activated sewage. In general, high inoculum 
size of algal cells provided more N and P removal 
than low inoculum, and Chlorella cells performed 
better than Scenedesmus. These results 
that cultivation of Chlorella is one of the feasible 
methods to reduce the amount of nitrogen and 
phosphorous entering the coastal water near Hong 
Kong which, in turn, prevents the eutrophication 
problem. It is also clear that algal with high 
inoculum size might be more suitable to be in- 
stalled as a secondary rather than a tertiary treat- 
ment process. (Author’s abstract) 


W89-11824 


ANALYSIS OF NITRIFICATION DURING THE 
AEROBIC DIGESTION OF SECONDARY 
SLUDGES, 


Roorkee Univ. (India). Dept. of Civil Engineering. 
D. S. Bhargava, and M. T. Datar. 

Environmental Pollution ENPOEK, Vol. 58, No. 
1, p 57-72, 1989. 4 fig, 2 tab, 21 ref. 


Descriptors: ‘*Activated sludge, 
wastewater treatment, *Wastewater treatment, 
wastewater, * Aerobic digestion, *Ni- 
edndon Hydrogen ion concentration, Tempera- 
ture, Biodegradation. 


of nitrification 


of total solids (1000 to $0,000 D awh initial pH 
range of 4.5 to 10.4 and digestion temperature 
range of 5 to 60 C. Batch aerobic digestion studies 
on activated sludge grown on wastewater (en- 
riched with organic solids from human excretal 
material) indicate that almost complete elimination 
of the biodegradable matter of the activated sludge 
— of =~ — uisites to initiate 
ni tion. Favorable ranges and 
pH for nitrification 25 10°90 C and 60 to 83, 
respectively. With all favorable conditions, a mini- 
mum period of about 2 days was necessary for 
population build-up of genera Nitrosomonas and 
Nitrobacter, and to initiate nitrification. Nitrate 
formation invariably lagged behind nitrite forma- 
ee ee a ee 
were observed to progress hand in 
ek (Author’s abstract) 
W89-11825 


WASTEWATER TREATMENT BY ION-EX- 
CHANGE, 

Commonwealth Scientific and Industrial Research 
Organization, Clayton (Australia). Div. of Chemi- 
cal and Wood Technology. 

B. A. Bolto, and L. Pawlowski. 

E. and F. N. SPON, New York. 1987. 262 p. 


; *Wastewater treatment, *Ion ex- 
change, *Chemical treatment, Industrial 
wastewater, Turbidity, Water reuse, Oxidation, 
Recycling, Water reuse. 


The stringent requirements in force today for the 
treatment of wastewaters to make them fit for 
discharge have focused attention on improved 
methods of cleaning up effluents. At the same time, 


This book is a detailed explanation of how ion- 
exchange technology can overcome these concerns 
by cleaning up industrial wastewater, while recov- 
ering their components for reuse. The first part of 


oxidizing properties. A series of flowsheets pre- 
sents a clear guide to the diverse applications of 
ion-exchange technology in the recovery and reuse 
of water and chemicals from wastes, concentrating 
on methods in active use in industry or at the pilot- 
plant stage. (Lantz-PTT) 

W89-11895 


DESIGN SEMINAR HANDOUT: SLUDGE 
TREATMENT AND DISPOSAL. 

Environmental Protection Agency Environmental 
Research Information Center Technology Trans- 
fer, 1977. 273p. 


Descriptors: *Wastewater treatment, *Sludge di- 
gestion, *Sludge stabilization, *Sludge disposal, 
bs Environmental effects, Inciner- 
ation, Research Priorities, Public health, Economic 
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aspects, Path of pollutants, Groundwater pollution, 
Population exposure, Risk assessment. 


This seminar addressed sludge processing, conver- 
sion, and land application and the use of digester 
gas, solar energy, and sludge composting in 
wastewater treatment. The utilization/disposal op- 
tions available for sludge include ocean dumping, 
incineration, and land di . Each has its own 
specific set of environmental problems. In order to 
implement any policy, a number of problems that 
presently inhibit sludge management must be re- 
solved. These problems require research in the 
areas of both public health and wastewater treat- 
ment technology. The goal of processing and treat- 
ment research and development is to produce tech- 
nology alternatives which can be used to prepare 
the sludge for application to the land or for one of 
the conversion processes so that the total cost of 
handling or disposal is minimized. Conversion 
processes have been divided between efforts devot- 
ed to upgrading conventional incineration and 
tasks oriented toward development of new proc- 
esses. Objectives relating to land application man- 
agement are to develop methods and technology to 
control the transformation and/or movement of 
pollutants through the soil, plants, groundwater, 
and human food chain. The difficulty in resolving 
the health effects issue is that data which will 
rmit definitive evaluation and decisions regard- 
ing the significance of sludge in the human food 
chain do not exist to the satisfaction of the several 
scientific disciplines involved. (See W89-11909 
thru W89-11915) (Lantz-PTT) 
W89-11908 


STABILIZATION AND DISINFECTION OF 
TREATMENT PLANT 

Ly ge and Niple Ltd., Columbus, OH. 

R. F. Noland, and J. D. Edwards. 

IN: Design Seminar Handout: Sludge Treatment 

and Disposal. Environmental Protection Agency 

Environmental Research Information Center 

_—! Transfer, 1977. p x-67, 18 exhibits, 26 

ref. 


Descriptors: *Sludge stabilization, *Wastewater 
treatment, *Disinfection, Lime, Economic aspects, 
Costs, Incineration, Sludge digesting, Anaerobic 
digestion, Chlorination, Aerobic digestion, Patho- 
gens, Design criteria, Operating policies. 


Sludge constitutes the most significant by-product 
of wastewater treatment; its treatment and disposal 
is perhaps the most complex problem which faces 
both the designer and operator of a waste-water- 
treatment facility. Raw sludge contains large quan- 
tities of microorganisms, mostly fecal in origin, 
many of which are pathogenic and potentially 
hazardous to humans. Sludge processing is further 
complicated by its variable properties and relative- 
ly low solids concentration. Solutions have long 
been sought for better stabilization and disposal 
methods which are reliable and economical and 
able to render sludge either inert or stable. The 
purpose of this report is to present a review of 
stabilization and disinfection method for municipal 
wastewater treatment plant sludges. Particular em- 
phasis is on lime stabilization. Other unit processes 
which are discussed include: anaerobic and aerobic 
digestion, chlorination, heat treatment, flash 
drying, long-term lagooning, and irradiation. A 
case history of lime stabilization is presented which 
includes: capital and annual operation and mainte- 
nance costs; chemical, bacterial, and pathological 
properties; land application techniques; and design 
considerations. A comparison of the performance, 
capital and annual operation and maintenance costs 
for lime stabilization and anaerobic digestion have 
also been included. By 1985, at least 75% of all 
sludges produced will require stabilization by some 
method other than incineration. Most currently 
accepted sludge stabilization methods, e.g., lime 
stabilization, anaerobic, and aerobic digestion, have 
been shown to significantly reduce pathogen con- 
centrations. Sludge does not need to be completely 
sterile prior to ultimate disposal but good sanita- 
tion practices are essential during both processing 
and ultimate disposal operations. (See also W89- 
11908) (Lantz-PTT) 

W89-11909 


REVIEW OF CONDITIONING, THICKENING 
AND DEWATERING OF SLUDGE. 

J. R. Harrison. 

IN: Design Seminar Handout: Sludge Treatment 
and Disposal. Environmental Protection Agency 
Environmental Research Information Center 
Technology Transfer, 1977. p 68-119, 3 fig, 17 tab, 
14 ref. 


Descriptors: *Sludge thickening, *Sludge drying, 
*Wastewater treatment, *Sludge conditioning, 
Dewatering, Sludge disposal, Primary wastewater 
treatment, Secondary wastewater treatment. 


This report reviews the operating experience of 
the past 3-4 years in sludge conditioning, thicken- 
ing, and dewatering, and recent applicable re- 
search and development activities in these same 
unit process areas. Innovative results achieved in 
operating plants are emphasized. The following 
categories of processes used in the treatment and 
disposal of sludges are expanded upon in this 
paper: thickening (blending), stabilization (reduc- 
tion), conditioning (stabilization), dewatering, heat 
drying, reduction (stabilization), and final disposal. 
In classifying and describing sludge a 
methods, the potential of a process to accomplis! 
more than one task must be taken into account. 
Accordingly, this nomenclature attempts to recog- 
nize that four of the major categories (thickening, 
conditioning, dewatering, and reduction) have pri- 
mary as well as secondary objectives. (See also 
W89-11908) (Lantz-PTT) 

W89-11910 


ANAEROBIC DIGESTER GAS, SOLAR 

ENERGY AND SLUDGE COMPOSTING IN 

MUNICIPAL WASTEWATER TREATMENT. 

HF cre nrig bibliographic entry see Field SE. 
-11911 


CHEMICAL FIXATION OF WASTES. 

Municipal Environmental Research Lab., Cincin- 
nati, OH. 

For primary bibliographic entry see Field 5E. 
W89-11912 


REMOVAL OF PETROLEUM HYDROCAR- 
BONS AND MTBE FROM WATER BY A 
MULTI-STAGED POE AERATION SYSTEM. 
Lowry Engineering, Inc., Unity, ME. 

J. D. Lowry, and S. B. Lowry. 

IN: Proceedings of the FOCUS Conference on 
Eastern Regional Ground Water Issues, September 
27-29, 1988, Stamford, Connecticut. National 
Water Well Association, Dublin, Ohio, 1988. p 
339-352, 9 fig, 1 tab, 10 ref. 


Descriptors: *Water treatment, *Oil pollution, 
*Hydrocarbons, *Ethers, *Cleanup operations, 
*Aeration, Costs, Organic compounds, Water pol- 
lution treatment, Economic aspects, Granular acti- 
vated carbon, Field tests, Domestic water, Adsorp- 
tion, Water softening, Operating costs, Cost analy- 
sis, Iron, Methy] tertiary butyl ether. 


Granular activated carbon (GAC) adsorption has 
long been ile state of the art for point-of-entry 
(POE) treatment of private household water sup- 
plies that become contaminated with petroleum 
products such as gasoline and various fuel oils. 
However, the inability of GAC to effectively treat 
groundwater containing high levels of contamina- 
tion and/or methyl tertiary butyl ether (MTBE) 
has created a need for an effective alternative in 
these POE applications. A new patented treatment 
system employing multi-staged diffused bubble aer- 
ation has been developed over the past four years. 
Twenty-two field prototypes are currently in rou- 
tine operation in three states and in Canada. Im- 
provements have been made over the period of 
study and a commercial version is being readied 
for introduction in the fall of 1988. The field 
performance for the 22 six-staged aeration system 
prototypes has been excellent. Levels of MTBE of 
27,000 micrograms/L and gasoline concentrations 
of over 300,000 microg/L have been successfully 
treated to levels below 10 microg/L. The commer- 
cial version of the aeration system will consist of 
modules (18 in. X 32 in. footprint) used singly or in 
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multiples to achieve desired performance for a 
given compound and its associated difficulty of 
stripping. The capital cost of a commercial aer- 
ation system will be approximately 50% bal 
than a typical 2-unit GAC installation with soften- 
ing or other form of iron removal as pretreatment. 
When MTBE is present in significant concentra- 
tions, or petroleum contamination in high concen- 
trations, GAC and aeration are not very compara- 
ble since GAC is incapable of economically re- 
moving the contamination. The operation cost of 
GAC, due to frequent bed replacement in these 
applications, makes aeration the only cost effective 
alternative. (See also W89-11916) (Lantz-PTT) 
W89-11936 


WATER POLLUTION CONTROL IN LOW 
DENSITY AREAS: PROCEEDINGS OF A 
RURAL ENVIRONMENTAL ENGINEERING 
CONFERENCE. 

For primary bibliographic entry see Field 5G. 
W89-11953 


WATER AND LAND 
WASTEWATER TREATMENT SYSTEMS. 
Corps of Engineers, New York. Special Studies 
Branch. 

F. M. McGowan. 

IN: Water Pollution Control in Low Density 
Areas: Proceedings of a Rural Environmental En- 
gineering Conference. September 26-28, 1973, 
Warren, Vermont. University Press of New Eng- 
ne Hanover, New Hampshire, 1975. p 3-14, 3 
tab. 


ORIENTED 


Descriptors: *Wastewater treatment, *Wastewater 
disposal, *Water pollution control, *Land disposal, 
*Wastewater treatment, Nitrogen, Biochemical 
oxygen demand, Chemical oxygen demand, Am- 
monia, Organic compounds. 


An overview of the land treatment technique for 
wastewater management and of advanced water- 
oriented techniques is presented. Technologies pre- 
sented are capable of: (1) advanced water-oriented 
treatment processes able to remove or convert 
specific constituents not normally removed with 
secondary treatment; (2) ammonia removal; (3) 
total nitrogen removal; (4) 98% phosphorus re- 
moval; (5) residual biochemical oxygen demand 
and suspended solids removed; and (6) chemical 
oxygen demand removal. Judgements of the best 
or most appropriate technique are left to the de- 
signer and planner. The paper has three sections: 
(1) some introductory comments on the philosophy 
of pollution abatement; (2) a description of tech- 
nologies; and (3) some observations on opportuni- 
ties for multiple use of land treatment systems. (See 
also W89-11953) (Lantz-PTT) 

W89-11954 


LAND TREATMENT OF WASTEWATERS FOR 
RURAL COMMUNITIES. 

Cold Regions Research and Engineering Lab., 
Hanover, NH. 

S. C. Reed, and T. Buzzell. 

IN: Water Pollution Control in Low Density 
Areas: Proceedings of a Rural Environmental En- 


gineering Conference, September 26-28, 1973, 
Warren, Vermont. University Press of New Eng- 
land, Hanover, New Hampshire, 1975. p 23-40, 3 
fig, 1 tab, 13 ref. 


Descriptors: ‘*Land disposal, ‘*Rural areas, 
*Wastewater treatment, Wastewater irrigation, 
Spray irrigation, Overland flow, Rapid infiltration, 
Costs, Economic aspects, Design standards. 


Three basic concepts are available for the land 
treatment of wastewaters: rapid infiltration, spray 
irrigation, and overland flow. In the physical sense, 
they differ as to the volume and the pathway of the 
liquid applied. They are defined as follows: spray 
irrigation--the controlled spraying of liquid onto 
the land at a rate measured in inches of liquid/ 
week with a flow path of infiltration and percola- 
tion within the boundaries of the receiving site; 
overland flow--the controlled discharge by spray- 
ing or other means of liquid onto the land at a rate 








measured in inches/week with the flow path being 
downslope sheet flow; and rapid infiltration--the 
controlled discharge by spreading or other means 
of liquid onto the land at a rate measured in feet/ 
week with the flow path being high-rate infiltra- 
tion and percolation. ign criteria, land require- 
ments, and costs for these concepts are discussed in 
detail. These concepts are proposed as renovative 
systems and not as convenience disposal or con- 
venience irrigation, and their design, construction, 
and operational management retain wastewater 
renovation as the functional intent of all system 
components and optimization of renovation as the 
functional = (See also W89-11953) (Lantz-PTT) 
W89-1195 


SEPTIC TANKS AND THEIR EFFECTS ON 

THE ENVIRONMENT. 

California Univ., Berkeley. Sanitary Engineering 

Research Lab. 

P. H. McGauhe 

IN: Water Pollution Control in Low Density 

Areas: Proceedings of a Rural Environmental En- 

Ga Conference, September 26-28, 1973, 
‘arren, Vermont. University Press of New Eng- 

a Hanover, New Hampshire, 1975. p 43-53, 10 

ref. 


Descriptors: *Wastewater treatment, *Water pollu- 
tion effects, *Septic tanks, *Environmental effects, 
Evapotranspiration, Dissolved solids, Seepage, 
Sand filters, Percolation, Cesspools. 


At best, septic systems increase the total dissolved 
mineral content of local groundwaters and at worst 
may introduce bacteria, viruses, and degradable 
organic matter as well. From an environmental 
viewpoint the ‘best’ septic tank system is not the 
best of all possible alternatives in an urban situa- 
tion. Rationally, it would seem undesirable to con- 
centrate 2,000 to 15,000 septic systems on the roof 
of a single groundwater basin or along the margin 
of a recreational lake. Nor is it necessary today. On 
the other hand, the ‘best’ septic system is certainly 
adequate for the isolated dwelling, where service 
to man far exceeds any possible detriment to the 
environment. Assuming proper installation and 
successful operation of a septic system, the envi- 
ronmental effects are largely upon the quality of 
—— Effects with various types of perco- 
ation systems are: (1) cesspool--because the primi- 
tive system will work on a on coarse or highly 
fissured material, raw sewage may move directly 
into groundwater supplies carrying tastes and 
odors from products of anaerobic decomposition 
of sewage solids, bacteria and viruses, undegraded 
detergents, ially degraded organic compounds, 
which will later degrade when water is withdrawn 
or outcrops on the surface, and nutrients capable of 
enriching surface waters; (2) narrow trench and 
seepage in biologically active zone--a properly 
operated aerobic soil system will remove from 
sewage effluents such factors as sewage bacteria 
and other particulate matter, viruses, aa 
and synthetic detergents; (3) = canvass 

age pit--these systems are installed in soils che a 
the aerobic biologically active zone but above the 
maximum water table evaluation. They change the 
quality of tank effluent percolating downward by 
removal of bacteria, viruses, and suspended solids, 
and by immobilization of phosphates and ammonia 
on soil particles; (4) sand bed--effluent from the 
sand bed is discharged upon the surface, and in 
many cases, is of a better quality than the native 
surface water; and (5) evapotranspiration systems-- 
the ET system can enhance the growth of vegeta- 
tion and in this sense have a positive esthetic effect 
upon the environment. (See also W89-11953) 
(Lantz- 
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fig, 13 ref. 


Descriptors: *Wastewater treatment, *Wastewater 
disposal, *Land disposal, *Soil treatment, Wiscon- 
sin, Septic tanks, Leaching, Mounds, Seepage. 


According to state law, the soil must be used for 
disposal of septic tank effluent in Wisconsin. Many 
soils, however, do not accept or purify liquid efflu- 
ent well. Among these are slowly — soil, 
thin permeable soil over very permeable creviced 
bedrock, and soil with periodic or permanent high 
groundwater. In addition, slope requirements have 
been defined, and construction in flood plains is 
not allowed. The general requirement for on-site 
waste disposal is the availability of at least 3 ft of 
sufficiently — unsaturated soil below the 
bottom of the seepage bed. An estimated 50% of 
the soils of Wisconsin do not meet this requirement 
and are thus unsuitable for on-site disposal. The 
general aim of on-site soil disposal of liquid wastes 
is to achieve adequate purification of effluent while 
maintaining adequate infiltration into and percola- 
tion through the soil. Purification of septic tank 
effluent or any other type of effluent must include 
removal of pathogenic bacteria and viruses, BOD, 
COD, and suspended solids. Significant reductions 
in N and P contents are necessary as well. The 
interdisciplinary Small Scale Waste Management 
Project at the University of Wisconsin is develop- 
ing treatment and disposal systems that are an 
alternative to the conventional tank soil 
poy ow system for all soils. A summary of cur- 
rent field ae is presented. Dosing, the 
application of effluent once a day rather than as a 
continuous trickle, is the system of choice, 
achieved through: (1) dual-bed systems; (2) large, 
subsurface seepage beds; or (3) mound systems. A 
system is acceptable for on site treatment and 
disposal of liquid waste only if it is safe, economi- 
cal, and reliable to construct and operate. Systems 
incorporating soil are usually attractive, because 
— is very effective as a ‘living filter’ and normal 
intenance costs are relatively low. (See also 
W89-1 1953) (Lantz-PTT) 
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COMPARISON OF SEPTIC TANK AND AERO- 
BIC TREATMENT UNITS: THE IMPACT OF 
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ronmental Engineering. 
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Descriptors: *Wastewater treatment, *Septic tanks, 
*Aerobic treatment, Comparison studies, Colora- 
do, Water pollution sources, Water quality, 
Wastewater disposal, Flow profiles, Chlorination. 


Nearly one third of the homes in the U.S. are 
located in unsewered areas and must rely on some 
form of individual treatment and disposal system 
for dealing with household wastewater. Currently, 
three types of home disposal systems are most 
commonly installed. These are: (1) the septic tank 
and leaching field; (2) septic tank and evapotran- 
spiration bed; and (3) aerobic treatment units with 
surface discharge or discharge into leaching fields. 
Each of these types of systems incorporates special 
design and operational considerations into their 
successful application. Many septic s and 
aerobic units have functioned poorly in Colorado. 
In some cases, they have caused dangerous pollu- 
tion of wells and surface waters. In order to allevi- 
ate some of these problems, new technology is 
needed in individual home wastewater disposal 
systems as well as a better understanding and im- 
provement of the present systems. Central sanitary 


, sink, and 
machine wastes. (See also W89-11953) ‘Van 
PTT) 
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ENGINEERING ECONOMICS OF RURAL 
WATER SUPPLY AND WASTEWATER 


land, Hanover, New Hampshire, 1975. p 159-180, 3 
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Major equipment failure after the initial warranty 
re ov seriously threaten the continued oper- 
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Group 5D—Waste Treatment Processes 


ation of a system. Equipment repair and overhaul, 
which account for about 30% of total operation 
and maintenance costs, have been included in the 
operation and maintenance estimates for this 
a sey _ also W89-11953) (Lantz-PTT) 

-11 


IMPROVED FIELD TECHNIQUES FOR HY- 
DRAULIC PROPERTIES OF SOILS. 

Wisconsin Univ., Madison. Dept. of Soil Science. 
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ic aspects, Design standards, Rural areas. 


The need for a simple, economical, efficient, effec- 
tive, and reliable means to disinfect drinking water 
and wastewater in low density areas is great. The 
erosion-type hypochlorinator, particularly of the 
split-flow design, appears to have the potential to 
provide such means. The operating characteristics 
of the split-flow type erosion feeder may be sum- 
marized as follows: (1) the flow of water into the 
hypochlorinator is split into two streams of water, 
with the smaller of the two streams being diverted 
into the dissolving chamber; (2) during the operat- 
ing phase, the depth of water in the dissolving 
chamber is kept at a constant value by a fixed-level 
overflow weir; (3) during the shut-down or nonop- 
erating phase, a weep hole drains the water in the 
dissolving chamber to a level that is lower than the 
lowest possible position of the hopper, thereby 
stopping the dissolving or eroding action of water 
on the disinfectant; and (4) the rate of application 
of the disinfectant may be varied by adjusting the 
depth of submergence of the hopper in the dissolv- 
ing chamber. This type of disinfectant feeder is a 
simple, low cost, dependable device. Operation 
and maintenance do not require special skills. No 
power source is required to provide continuous 
automatic operation with a high degree of reliabil- 
ity. The principal shortcoming, which may be 
overcome in most situations, is that the dissolving 
chamber cannot be satisfactorily operated under a 
hydraulic head. (See also W89-11953) (Lantz-PTT) 
W89-11970 


THIRTY-FIVE YEARS OF USE OF A NATU- 
RAL SAND BED FOR POLISHING A SECOND- 
ARY-TREATED EFFLUENT. 

Rensselaer Polytechnic Inst., Troy, NY. Dept. of 
Environmental Engineering. 

D. B. Aulenbach, N. L. Clesceri, J. Tofflemire, 
and J. J. Ferris. 

IN: Water Pollution Control in Low Density 
Areas: Proceedings of a Rural Environmental En- 
gineering Conference, September 26-28, 1973, 
Warren, Vermont. University Press of New Eng- 
land, Hanover, New Hampshire, 1975. p 227-239, 4 
fig, 1 tab, 5 ref. 
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Sewage effluent applied to the sand beds at the 
Lake George Village, New York, sewage treat- 
ment plant enters the groundwater, flows in a 
generally northerly direction, and emerges in some 
form or another from the ground near West Brook, 
following which it flows into West Brook and 
ultimately into Lake George. The sandy soil of this 
area is adequate for the conventional treatment of 


the applied effluent. Reflecting the quality of the 
sewage effluent applied to the sand beds, the water 
emerging from the ground near West Brook is 
much higher in dissolved solids, alkalinity, and 
chloride than the natural groundwater in the area. 
These parameters are increased in West Brook as 
the stream flows past this area. Although insuffi- 
cient data are available to make a positive state- 
ment concerning the nitrogen contributions from 
the sewage effluent, it does appear that the re- 
duced nitrogen in completely oxidized to nitrate 
prior to its emergence from the ground and in- 
creases the nitrate content of the water of West 
Brook significantly. The total phosphorus content 
of the applied sewage effluent has been reduced by 
> 99% in its passage through approximately 2,000 
ft of sand from the treatment plant to West Brook. 
There is little increase in the phosphate content of 
West Brook from the effluent. (See also W89- 
11953) (Lantz-PTT) 
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Descriptors: *Aerobic treatment, *Septic tanks, 
*Wastewater treatment, *Field tests, Biochemical 
oxygen demand, Suspended solids. 


The management of wastewater discharged from 
the single family dwelling, motel, restaurant, or 
other establishment which is not connected to cen- 
tral sewerage is a major problem throughout the 
country. Currently, the only alternatives to the 
septic tank system: (1) the prevention of all devel- 
opment in unsuitable areas; (2) holding tanks; or (3) 
central sewerage are not satisfactory. Thus future 
economic development will be inhibited in many 
areas, and existing hazards will go uncorrected, 
unless effective alternative systems are found. Cur- 
rently there are numerous alternatives available for 
the treatment of household wastewaters, including: 
(1) single-compartmented septic tanks; (2) multi- 
compartmented septic tanks; (3) continuous flow- 
extended aeration units receiving either raw or 
septic tank wastes; (4) batch-extended aeration 
units receiving raw wastes only; (5) rotating bio- 
logical disk units; (6) a chemical precipitation and 
coagulation unit; (7) intermittent sand filters loaded 
with either septic tank effluent or aerobically treat- 
ed waste; and (8) dry-feed chlorinators following 
sand filtration. In comparison between septic tanks 
and aerobic treatment units aerobic units were 
found to provide significantly higher biochemical 
oxygen demands (BOD) removals in comparison 
with septic tanks for units run in both the field and 
laboratory settings. Total suspended solids remov- 
als, however, were not significantly different be- 
tween the two types of treatment in the field 
through significant differences were found in the 
laboratory. (See also W89-11953) (Lantz-PTT) 
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Wastewater treatment facilities for rural areas 
should have special attention paid to certain fea- 
tures. Plants should exhibit reliability without 
skilled help, be efficient under variable quality and 
quantity of flow, blend into the countryside with- 
out unsightly features, generate little solids for 
further handling, and, finally, be relatively free 
from odors. The design of such plants should con- 
sider the quality of effluent required in the light of 
characteristics of the receiving stream, its suscepti- 
bility to eutrophication, and the subsequent uses of 
said receiving stream. Design should also consider 
and provide for availability of land for accomodat- 
ing the treatment unit and also for final disposal of 
uent and/or sludge. Oxidation ponds in all their 
varieties have grcwn in popularity, because of 
their simplicity and low cost. The large area of 
land required is one major drawback of this proc- 
ess. A variety of activated sludge processes and 
modifications are considered, and some Ontario 
data presented suggests that process is less signifi- 
cant than flow. Alternative processes are the oxi- 
dation ditch, rotary biodisks, extended filtration, 
and submerged bed-aeration system. Land applica- 
tion may also be used for sewage, effluent, or 
sludge, but consideration must be given to the 
crops grown on this land and the possible public 
health effects either from pathogens or heavy 
metals. Effluent polishing may be required, but this 
is perhaps less likely than nutrient removal. Eu- 
trophication is proving to be a problem in the 
smaller, shallow warm lakes frequently found in 
rural Canada and the United States. There are a 
variety of simple possibilities involving chemical 
addition and process modification which will 
remove substantial amounts of such nutrients as 
nitrogen and phosphorus. (See also W89-11953) 
(Lantz-PTT) 
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During the past ten years, concern over the design, 
construction, and operation of large regional sys- 
tems has all but overshadowed interest in small 
treatment plants; however ore than 75 million 
people in this country are served by small systems 
of various design. Recently, as the words ‘water 
quality control’ have taken on new meaning--many 
of the problems associated with the design and 
operation of small treatment plants have become 
more painfully apparent. Therefore, the purposes 
of this paper are: (1) to define some of the general 
problems associated with small plants (design, op- 
eration and maintenance, budget limitations and 
communications); (2) to review alternative treat- 
ment processes that can be used for small commu- 
nities (Imhoff tank, rotating biological disk proc- 
ess, trickling water processes, activated sludge 
processes, stabilization pond processes, and land 
disposal processes); (3) to review some design con- 
siderations that are of major importance for small 
plants (the characteristics of the incoming 
wastewater, the design of secondary settling tanks, 
plant control, maintenance, and power require- 
ments); and (4) to compare the alternative treat- 
ment processes from an economic standpoint. (See 
also W89-11953) (Lantz-PTT) 
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The present division between solid and liquid 
waste is not necessary or, for that matter, even 
natural. If, in fact, the organic material, including 
soiled paper, that now is disposed of as solids is 
mixed with toilet wastes, the conditions for com- 
posting processes are almost ideal. Heat production 
and moisture in the material are favorable, as well 
as the balance between carbon, nitrogen, and phos- 
phorus. This also has great importance for the end 
product and its value as a fertilizer. Unlike ordi- 
nary chemical fertilizers, this end product also 
contains trace metals like sodium, iron, magnesium, 
zinc, etc., which are of great importance for bal- 
anced soil conditions. The end product is a humus 
soil material with an odor similar to that of com- 
posted leaves. The average amount corresponds to 
a few buckets/person/year. The important thing is 
that it appears possible to process the organic 
waste, including the toilet d its, safely and a 
gienically within the honsehett | into a harmless and 

even useful end y pper na The Clivus compost reac- 
tor works on the principles of gravity, capillary 
action, and a special ventilation system. The com- 
posting material is enclosed in an impervious con- 
tainer. This container is connected to the toilet and 
kitchen refuse openings by means of two chutes. A 
vent allows the gases produced in the process to 
escape. A layer of topsoil placed on the sloping 
bottom contains the bacteria n for the de- 
composition of the toilet and kitchen wastes. Be- 
cause the inside cf the converter is kept at a lower 
pressure than the outside, there is no odor either in 
the bathroom or in the kitchen, which are both 
actively ventilated when the covers are opened. 
The first stage of the process in which the larger 
particles are broken down and during which the 
greatest heat produced is rapid, whereas the sec- 
ondary process, the mineralizing of the material, 
takes months and years. The total amount of fin- 
ished compost produced/person/year is about 10 
gallons of soil. By contrast, a conventional toilet 
uses and pollutes 10,000 gallons of clean water/ 
person/year for transportation alone. (See also 
W89-11953) (Lantz-PTT) 
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Sludge drained from septic tanks is a highly com- 
plex waste but is amenable to treatment by 
common biological, chemical, and physical proc- 
esses. Significant soluble chemical oxygen demand 
(COD) reductions were observed with aerobic and 
anaerobic treatment. Reduction in the aerated la- 
goons averaged 74%, while that in anaerobic di- 
gesters averaged 64% for similar hydraulic deten- 
tion periods. These reductions resulted in effluent 
biochemical oxygen demand (BOD) values < 20 
mg/L in most units, even though the COD con- 
centration was 580 to 1,000 mg/L. The average 
decay rates of the biodegradable COD and volatile 
suspended solids (VSS) determined for the aerobic 
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batch units were the same. The composition of 
septage may inhibit bacterial activity in anaerobic 
digesters. Raw septage should not be applied to 
sand ig beds because of its slow dewatering 
rate. A linear relationship exists between dewatera- 
bility of septage as measured by the capillary suc- 
tion time (' method and the rate of dewatering 
on a sand drying bed. This relationship i 
that a septage sample with a CST of 50 seconds or 
less could be treated on a sand drying bed without 
excessively long drainage periods. Chemical co- 
agulant aids were found to be aye at concen- 
trations between 2% and 4 the 
dewaterability of all -———- conde to the = 
50 seconds required for sand bed utilization. 
reviewing the treatability characteristics, it a 
— with the use of antes municipal treatment 
facilities to treat septage should not be recom- 
mended. Instead, a centrally located treatment fa- 
cility combining the following unit processes 
would be a feasible alternative: ae receiving 
tank, aerobic lagoon or aerobic digestion, and sand 
beds or direct land disposal. (See oso W W89-11953) 


(Lantz- 
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Two projects were initiated in the late seventies to 
study the use of selected low temperature sludges 
for biological wastewater treatment. The aim was 
both to the parameters for full-scale applica- 
tion as well as to obtain a better ing of 
low temperature bacteria and their limitations. 
proteolytic and amylolytic enzymatic activities of 
the two sludge systems were studied. In these 
experiments complete artificial fluids with mineral 
its and casein and/or starch were used. If neces- 
sary, some ammonium chloride was added to give 
a balanced element composition. The influent 
strength was maintained at 400 mg chemical 
oxygen demand (COD)/L. It was found that the 
proteolytic and amylolytic activity at the in situ 
temperature seemed to be sufficient to satisfy the 
protein and carbohydrate consumption rates. The 
optimal temperatures for proteolytic and amyloly- 
tic activity in the low temperature sludge were on 
pe average found to be 10-13 C lower for the 
activities in the high tem 
cela The main objective of the work was to try 
to enrich for a denitrifying sludge with psychro- 
philic characteristics and to compare its efficiency 
with a mesophilic one. The difference in the specif- 
ic denitrification rate between low--and high-tem- 
perature sludges was quite pronounced. In the 
range 0-8 C the low temperature sludge had a 3-4 
times higher rate than the high temperature one, 
with a maximum activity of about 8 mg NO3(-)/ 
nanogram dry weight, at 14-15 C. Two nitrifying 
sludges were enriched for at 4 C, on a synthetic 
growth medium and by use of the low temperature 
activated sludge as inoculum. Both cultures were 
very slow-growing at 4 C. rep was very 
efficiently removed--in the periods when ammoni- 
um was oxidized to nitrate in the nitrification unit, 
94-97% of the influent inorganic nitrogen was re- 
moved. Separately, denitrification gave up to 98- 
99% of theoretical reduction, with a final effluent 
of 0.4 mg NO3-N/L. (Lantz-PTT) 
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The feasibility of using sodium sulfide and ferrous 
sulfate to reduce the hexavalent chromium to pre- 
cipitate the metals and thereby decrease sludge 
production and chemical usage was i 
Phase i of the project, jar and dynamic testing, 
showed that the sodium sulfide/ferrous sulfate 
— was a viable method for reducing hexava- 
lent chromium and removing heavy metals from 
the Tinker AFB industrial wastewater with a sig- 
nificant decrease in sludge production and treat- 
ment costs. In Phase II, wot-plent field-verifica- 
tion studies were conducted to evaluate the chemi- 
cal and physical 's of the chromium re- 
duction process, precipitation and clarification 
process, and the pot aor y ven grain Sludge 
production and chemical usage o 
cose culated tnd couinanel to tht exlfsle echd/ 
sulfur dioxide/lime process. The impact of a 
dure for switch-over to the sodium sulfide/ferrous 
sulfate process was investigated. Additional testing 
was conducted to determine the effects of ortho- 
Lor mye Aae ethylene diaminetetra-acetic acid, cya- 
tional metals, flow rate and tem 
on cn chanien reduction, metal removal and the 
activated sludge system. Based on the results of 
Phase II, implementation pd full-scale luction 


— was funded. system 
expected to be operational by June 1988. (See 

on W89-12002) (Lantz-PTT) 

W89-12012 


DIOXIN: TREATMENT WITH OZONE. 
Capital Controls Co., Inc., Colmar, PA. 

S. S. Pierson, A. R. Joel, and H. H. Rump. 

IN: HWHM 88: Hazardous Wastes and Hazardous 
Materials. of the Sth National Confer- 
ence held April 19-21, 1988, Las Vegas, Nevada. 
1988. p 62-66, 6 fig, 3 tab, 6 ref. 


Descriptors: *Wastewater treatment, *Ozonation, 
*Dioxins, Chlorinated hydrocarbons, Ozone, 
Chemical treatment, Hydrogen ion concentration, 


Dioxins are created as by-products during the _ 
duction of chlorophenols and chlorinated biphen- 
yls. Dioxin and furan-containing drainage and 


wastewaters present waste disposal problems. 
Therefore, tests have been conducted to determine 
the effectiveness of ozone treatment. Polychlori- 
nated dibenzo-p-dioxin (PCDD) = —. 
ed dibenzofuran (PCDF) can be degraded by 
ozonation in an alkaline aqueous medium. No reac- 
tion occurs in acid solutions. rates of 
at least 99% were observed the reaction 
conditions (pH, temperature) had been optimized. 
The substances investigated contained three to 
eight chlorine atom, had different reaction rates 
and the reaction with ozone was determined to be 
a second order reaction. The rate of reaction de- 
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pends on the number and configuration of the 
chlorine atoms. The selective detection and quanti- 
tative determination of PCDD-and PCDF-traces 

was performed by capillary gas chromatography in 
combination with a mass selective detector. Reac- 
tion products may be fumaric-, maleic-, meso tar- 
taric-, hydroxyacetic-, oxoethanoic acids and 
others. (See also W89-12002) (Author’s abstract) 
W89-12013 


CHEMICAL TREATMENT: AN INEXPENSIVE 
ALTERNATIVE TO HANDLING’ OILY 


SLUDGE. 

Emulsions Control, Inc., National City, CA. 

S. Delchad. 

IN: HWHM 88: Hazardous Wastes and Hazardous 
Materials. Proceedings of the Sth National Confer- 
ence held April 19-21, 1988, Las Vegas, Nevada. 
1988. p 85-88, 3 fig, 3 tab, 2 ref. 


Descriptors: *Chemical treatment, *Wastewater 
treatment, *Oil wastes, *Sludge digestion, Emul- 
sions, Chemical treatment, Sludge, Case studies. 


An oily sludge is a stable mixture (emulsion) of oil, 
water and solids. The stability of oily sludges is 
attributable to the presence of small amounts of 
contaminants, referred to as emulsifiers. These 
emulsifiers preven’ F ewan separation expected from 
normal gravity differentials. Oily water, wet oil 
and oil-coated solids acquire new specific gravities, 
thus impeding separation. Demulsifiers are chemi- 
cals formulated from an array of surface-active 
ingredients to overcome the stabilizing forces of 
the emulsifiers. They act to de-oil and disperse 
solid particulates and bring about separation of oil, 
water and solids into distinct phases. Factors 
which affect demulsifier performance are: tempera- 
ture/viscosity, solids and other trace contaminants, 
type of treatment equipment, settling time, demul- 
sifier t and concentration, and mixing of the 
demulsifier. The theory and application of demulsi- 
fication technology are outlined with special em- 
phasis on oily sludge. An overview of the various 
types of sludge and their properties is presented. 
Recognizing that chemical treatment is only one of 
several practical processes used in dealing with 
industrial sludges, a qualitative comparison is of- 
fered summarizing the advantages and disadvan- 
tages of these processes. In conclusion, a case 
history is presented describing in detail the suc- 
cessful treatment of refinery sludge using a versa- 
tile and proven chemical demulsifier. (See also 
W89-12002) (Lantz-PTT) 

W89-12016 


HAZARDOUS WASTE REDUCTION IN THE 
PESTICIDE FORMULATING INDUSTRY. 
Environmental Science and Engineering, Inc., Sac- 
ramento, CA. 

R. V. Bowen. 

IN: HWHM 88: Hazardous Wastes and Hazardous 
Materials. Proceedings of the 5th National Confer- 
ence held April 19-21, 1988, Las Vegas, Nevada. 
1988. p 90-95, 1 fig, 7 tab, 9 ref. 


Descriptors: *Wastewater treatment, *Hazardous 
wastes, *Pesticides, *Waste management, Manage- 
ment planning, Surveys, Economic aspects, Waste 
audits, Recycling, Waste recovery. 


In support of the State of California Department of 
Health Services hazardous waste reduction pro- 
gram, a waste audit study of the pesticide formulat- 
ing industry was performed. The objective was to 
evaluate waste management methods currently 
practiced by this industry to develop recommenda- 
tions for waste reduction. An additional study ob- 
jective was the development of a self-audit format 
which could be used by pesticide formulating plant 
personnel to conduct their own audits. Waste re- 
duction information was gained primarily by con- 
ducting audits of three pesticide formulating 
plants. In the audits, pesticide formulating and 
packaging operations were observed, sources of 
hazardous waste were identified, waste manage- 
ment methods were evaluated and existing waste 
reduction techniques were assessed. The findings 
of the waste audit study were used to develop 
recommended waste reduction techniques involv- 
ing waste recycle, treatment and source reduction 


that are applicable to the pesticide formulating 
industry as a whole. The costs/economic benefits 
of implementing the waste reduction techniques 
were ad in this study. Finally, the 
study findings were used in the development of the 
self-audit format which serves as a checklist for the 
industry to systematically evaluate their current 
sources of waste generation, waste management 
practices and potential waste reduction techniques 
that may apply to their plants. (See also W89- 
12002) (Author’s abstract) 
W89-12017 


AUTOMATED PRETREATMENT OF ELEC- 
TROPLATING WASTE AT TINKER AFB, OK. 
Oklahoma City Air Logistics Center, Tinker AFB, 
OK. 


M. F. Herlacher. 

IN: HWHM 88: Hazardous Wastes and Hazardous 
Materials. Proceedings of the Sth National Confer- 
ence held April 19-21, 1988, Las Vegas, Nevada. 
1988. p 109-113, 3 fig, 2 tab. 


Descriptors: *Water reuse, *Industrial wastewater, 
*Electroplating, *Metal-finishing wastes, 
*Wastewater treatment,  *Pretreatment of 
wastewater, Automation, Recycling, Computers, 
Waste recovery, Cyanide, Ozone, Nickel. 


A system was designed to recover nickel and 
chrome, oxidize cyanide with Photozone activated 
oxygen, precipitate the residual metals and remove 
organic contaminants from the discharge to recy- 
cle water for reuse in the plating facility. The 
system is designed to treat concentrated and dilute 
wastewater at a flow rate of 140 gal/min. The total 
volume of spent concentrated plating solutions is 
127,000 gal/yr. The system includes computer con- 
trols to maintain the process logs in addition to 
controlling the waste treatment process. The proc- 
esses controlled include metal recovery, metal re- 
moval, Photozone oxidation and conductivity con- 
trollers. The metal recovery system is a retrofit of 
existing equipment. The existing equipment con- 
sists of chrome scrubbers for chrome recovery and 
ion exchange for nickel recovery. The equipment 
added to the chrome system is a cation exchanger 
to purify the chrome present in the rinse waters 
and a climbing film evaporator to concentrate the 
chrome for reuse in the plating baths. The nickel 
recovery upgrade is to allow the present system to 
recover nickel sulfamate which will be better uti- 
lized in the plating process. The cyanide destruc- 
tion process is a break from the traditional alkaline 
chlorination method. The cyanide destruct process 
gas that Photozone activated oxygen tc produce an 
oxidant gas that will be injected into the waste 
cyanide stream. The primary oxidant in the Photo- 
zone process is ozone. The ozone reacts with cya- 
nide to yield carbon dioxide. The main advantages 
of Photozone are the elimination of pretreating the 
input gas, the greater destructive power of ozone 
and the oxygenated effluent stream. The metal 
removal process uses standard precipitation meth- 
ods to oxidize the dissolved metals using pH ad- 
justment and sedimentation to remove the solids 
from the waste stream. The effluent is further 
treated with a sand filter and carbon adsorption. 
The resultant water will be recycled back to the 
demineralizers for reuse in the plating facility. The 
projected recycle rate is 60%. (See also W89- 
12002) (Lantz-PTT) 

W89-12018 


WASTE MINIMIZATION AUDIT MANUAL 
FOR THE PRINTED CIRCUIT BOARD INDUS- 
TRY. 


PRC Environmental Management, Inc., San Fran- 
cisco, CA. 

T. P. Adkisson, and D. P. DeRienzo. 

IN: HWHM 88: Hazardous Wastes and Hazardous 
Materials. Proceedings of the 5th National Confer- 
ence held April 19-21, 1988, Las Vegas, Nevada. 
1988. p 121-127, 6 fig, 2 ref. 


Descriptors: *Water audits, *Water reuse, 
*Wastewater treatment, *Manuals, ‘*Industrial 
wastewater, *Waste management, Chemical treat- 
ment, Recycling, Management planning, Sludge 
digestion, Waste reduction, Small businesses. 
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The State of California Department of Health 
Services has funded a program to develop a series 
of self-audit manuals designed to help smaller busi- 
ness establishments identify opportunities for waste 
minimization. The critical elements of a successful 
waste minimization program are: management 
commitment; personnel involvement; access to 
background data; and resources to obtain addition- 
al data. The audit process can be broken down into 
several segments: audit team preparation; initial 
survey; background data analyses; comprehensive 
plant assessment; and evaluation of waste minimi- 
zation opportunities. Evaluating waste minimiza- 
tion opportunities is a two-step process. First, after 
background data are obtained, potential waste 
minimization technologies or procedures should be 
identified and reviewed. Second, after completion 
of the plant assessment, the potential waste minimi- 
zation technologies or procedures can be fully 
assessed. The audit should evaluate each waste 
minimization yy y based on two consider- 
ations: (1) the feasibility of implementation, keep- 
ing in mind the production process parameters 
necessary to ensure product quality, and (2) the 
payback of investment, considering the cost of 
implementation and savings in material usage and 
waste handling costs. Several techniques are avail- 
able for evaluating the potential for waste minimi- 
zation in the various processes used at a PC board 
manufacturing plant: (1) improving rinse efficien- 
cy; (2) rinsewater recycling; (3) drag-out reduc- 
tion; (4) source segregation and process bath main- 
tenance; (4) process bath chemical recovery; and 
(5) waste treatment sludge. The self-audit manual 
developed for the PC board manufacturing indus- 
try includes an audit protocol designed to explain 
the audit process and a series of work sheets de- 
signed to lead the audit team through a facility 
audit. (See also W89-12002) (Lantz-PTT) 
W89-12019 


AIR FORCE SYSTEMS COMMAND WASTE 
MINIMIZATION STUDY. 

Earth Technology Corp., Alexandria, VA. 

M. Savage, and F. P. Gallagher. 

IN: HWHM 88: Hazardous Wastes and Hazardous 
Materials. Proceedings of the Sth National Confer- 
ence held April 19-21, 1988, Las Vegas, Nevada. 
1988. p 128-130, 4 tab. 


Descriptors: *Waste reduction, *Waste audits, 
*Waste management, *Wastewater treatment, 
*Hazardous wastes, Waste disposal, Management 
planning, Economic aspects, Industrial wastes, 
Waste characteristics. 


In response to EPA and DoD waste minimization 
initiatives, a waste minimization study was con- 
ducted on behalf of Air Force Systems Command 
at 10 Systems Command installations. The purpose 
of the studies was to minimize the amount of 
hazardous waste generated at the installations and 
to reduce the amount of waste being landfilled by 
50%, by the year 1992. The project involved defi- 
nition of waste generation and management prac- 
tices at each installation and systems analysis of 
generating processes; identification and technical/ 
economic feasibility analysis of waste minimization 
opportunities; stimulation of technology transfer 
and increasing facility personnel awareness of the 
importance of waste minimization; identification of 
research and development and capital require- 
ments to further minimize waste generation; and 
evaluation of data management systems for the 
ability to track materials management and waste 
minimization progress. Although types and quanti- 
ties of hazardous wastes generated varied with the 
size and function of the installation, some general 
conclusions were drawn. Petroleum, oils, lubri- 
cants and painting wastes contribute significantly 
to the total waste stream at each installation. Other 
wastes, such as printed circuit board etchants, may 
also make significant contributions to the total 
waste stream from a particular installation. Minimi- 
zation opportunities identified for these wastes in- 
cluded process modifications, material subsitutions, 
source reduction and alternative recovery/treat- 
ment options. An average reduction of > 50% by 
weight is achievable at these installations through 
implementation of minimization opportunities. It 
was noted that improved waste tracking will en- 





hance waste management activities at Systems 
Command installations. (See also W89-12002) (Au- 
thor’s abstract) 

W89-12020 


DEVELOPMENT AND OPERATION OF AN 
EFFICIENT CYCLONIC INCINERATION 
yg poet SYSTEM FOR INDUSTRI- 
AL WASTEWATER. 
Resta of Gas Ng mag | Chicago, IL. 

M. J. Khinkis, V P. J. Romanovich. 
IN: HWHM 88: ‘elon Wastes and Hazardous 
Materials. Proceedings of the Sth National Confer- 
ence held April 19-21, 1988, Las Vegas, Nevada. 
1988. p 230-236, 7 fig, 3 tab. 


Descriptors: *Wastewater treatment, *Industrial 
wastewater, *Incineration, Heat treatment, Solids. 


The cyclonic combustion concept, which provides 
, combustion-intensity and high combustion- 
ciency with low excess air, offers many advan- 
tages for waste incineration over commercially 
available incinerators. The cyclonic peered 
allows better mixing and temperature uniformity, 
high destruction efficiency, a wider range of oper- 
ating parameters, greater flexibility to variation in 
waste properties, dry ash and/or molten slag oper- 
ation and more efficient heat recovery at reduced 
capital and operating costs. A successful demon- 
stration system has been operated consisting of a 
wastewater handling system; a compact cyclonic 
incinerator with an ash/slag receiver, capable of 
operating either in dry or slaggin modes; a heat 
recovery boiler; an air heater; and a baghouse. 
Performance tests, including a final 500-hr, contin- 
uous system operation at the industrial site, demon- 
strated stable, reliable, high-efficiency, low, pollut- 
ant-emission incineration of 40 gal/hr of 
wastewater containing up to 50% solids (heating 
value of about 3000 Btu/Ib). The heat contribution 
ratio of waste to auxiliary fuel, on a Btu basis, 
averaged 55:45. Major operating parameters 
during the final operation included 2.15 mega-Btu/ 
hr total firing rate, 2050 F combustion tempera- 
ture, 325 F air preheat and specific heat release of 
0.12 mega-Btu/hr/cu ft with 20% excess air. The 
carbon monoxide concentration in the concentra- 
tion in the combustion products was usually below 
100 parts per million (ppm). The system generated 
about 1100 lb/hr of process steam. A sufficient 
data base was generated for design and construc- 
tion of a larger, commercial system. (See also W89- 
12002) (Lantz-PTT) 
W89-12033 


STEEL MILL CLOSURE. 

ERT, Inc., Camarillo, CA. 

For primary bibliographic entry see Field 5G. 
W89-12043 


CLOSURE OF A RCRA IMPOUNDMENT BY 
BIODEGRADATION AND FIXATION. 
Monsanto Chemical Co., St. Louis, MO. 

For primary bibliographic entry see Field 5E. 
W89-12045 


AUTOMATED ONDA CORRELATION MOD- 
ELING COMPARED TO ACTUAL STRIPPING 
TOWER PERFORMANCE. 

HDR Engineering, Inc., Omaha, NE. 

For primary bibliographic entry see Field 5F. 
W89-12062 


CATALYTIC DESTRUCTION OF HAZARDOUS 
ORGANICS IN AQUEOUS WASTES. 

Battelle Pacific Northwest Labs., Richland, WA. 
E. G. Baker, and L. J. Sealock. 

IN: HWHM 88: Hazardous Wastes and Hazardous 
Materials. Proceedings of the Sth National Confer- 
ence held April 19-21, 1988, Las Vegas, Nevada. 
1988. p 459-462, 3 fig, 6 tab, 3 ref. 


Descriptors: *Catalysis, *Wastewater treatment, 
*Hazardous wastes, *Organic compounds, Meth- 
ane, Carbon dioxide, Polycyclic aromatic hydro- 
carbons, Phenol, Chlorinated organic compounds, 
Temperature. 
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The first 6 months of testing using a 1-L batch 
reactor Senn. Ss catalytic destruction i 


ganics. With organic materials, destructions were 
$576 and often approached 38 9% The organics 
are converted entirely to methane and 
carbon dioxide. The catalytic destruction process 
can treat all types of non-chlorinated organics in- 
cluding aliphatics, polycyclic aromatics and 
olics. It also shows promise for destroying c 
ated organics, although additional te ramen is 
necessary for this application. The process can 
treat aqueous wastes with a wide range of organic 
concentrations but it is probably most economic 
for streams containing 0.1 to 10.0% organics. For 
wastewaters containing < 0.1% non-chlorinated 
organics, a preconcentration step may be 
ate. The process is quite simple; it requires cae e 
pump, heat exchangers, a cuipde saute reactor c= a 
iquid separator. Based on the results of the 
experimental studies, the optimal operating condi- 
tions in the catalytic reactor are 350 to 400 C and 
2000 to 4000 pounds/sq in gas. Testing is currently 
under way in a 1-L, continuous flow, reactor. 
These tests will provide data for a 
preliminary design and cost estimate for a lar, 
—_ = (See also W89-12002) (Lantz-PTT) 


CENTRAL HAZARDOUS TOXIC WASTE FA- 
CILITY. 
Services, Inc., New York. 


terials. Proceedings of the Sth National Confer- 
ence held April 19-21, 1988, Las Vegas, Nevada. 
1988. p 549-551, 11 ref. 


Descriptors: *Wastewater treatment, *Wastewater 
facilities, *Hazardous wastes, Sludge digestion, 
Solvents, Waste recovery, Inorganic compounds, 
Organic compounds, Ozonation, Chemical treat 
ment, Solvents, Separation techniques. 


The Centralized Hazardous and Toxic Waste Proc- 
essing Facility concept would utilize the latest 
technology to process and control hazardous mate- 
rial. A oe facility is —- with sufficient 
security to ee out intruders. All process areas 
including tank wt Yenc ech agi 
authorized personnel may enter. Separate tanks are 
wand She endls Ghanal eulteanh onl uakk-wnieate 
capacity from several thousand to tens of thou- 
sands of gallons depending on the anticipated 
volume of waste expected. The function of a cen- 
tralized facility is to process and dispose of a large 
percentage of the waste produced in a state or 
region. Therefore, it will be necessary for any 
facility to have a number of different chemical 
treatment processes. The hazardous wastes have 
been divided into six major categories and a treat- 
ment to safely dispose of each has been proposed. 
The major waste categories are: inorganic aqueous 
waste, inorganic sludges, organic liquids, organic 
sludges, solid waste and solvents. The inorganic 


wastes which normally have a low concentration 
of suspended solids. The treatment system consists 
of collection tanks, sample tanks, transfer ag 
mixing tanks and a chemical addition system for 
lime, oxidizing agents, reducing agents and other 
necessary additives. The Inorganic Sludge Treat- 
ment System immobilizes the sludge by chemical 
fixation or solidification. The treatment system 
consists of collection tanks, a lime —— 
section, a sulfide polishing section and a \- 
tion section. Ozone is used to destroy organics in 
solution. In the process, ozone gas bubbles through 
the wastewater in the presence of ultraviolet light 
to oxidize the organics. pelecpas 3, wapesber ry 
different treatment processes will be required for 
organic sludge: a biological treatment system, a 
wet air oxidation (WAO) unit and an incinerator. 
Solvents used by industry are generally discarded 
after they have been contaminated. In many cases 
it may be economical to reprocess and recover 
solvents due to the increasing cost of the solvents. 
The solvent recovery process is desi 

gate and recover organic solvent from wastes. (See 
also W89-12002) (Lantz-PTT) 
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W89-12074 


SYMPOSIUM ON ENVIRONMENTAL TECH- 
NOLOGY AND MANAGEMENT, 1988. MAIN 
THEME: ADVANCED BIOLOGICAL 
WASTEWATER TREATMENT. 

Lenox Inst. for Research, Inc., MA. 

Available from the Nati 


Service, Spri 





echnical Information 
id, VA 22161, as PB89-101000. 
Price codes: A06 in paper copy, AO1 in microfiche. 
Technical Report No. L’ '/88/313, August 30, 
1988. 159p. Edited by Lawrence K. Wang and Mu 
Hao S. Wang. 


: *Advanced wastewater treatment, 
*Environmental engineering, *Biological 
wastewater treatment, *Symposium, *Wastewater 
treatment, Costs, Biochemical oxy demand, 
Anaerobic digestion, Filtration, Biological treat- 
ment, Metal-finishing wastes. 


g that cost-effective wastewater treat- 


assume responsi 
advanced but more cost-effective process system 
for biochemical oxygen demand and nutrient re- 


Processes; (3) Innovative Engineered Systems for 
Biological Treatment of Contaminated Surface and 
Groundwater; (4) Application of the Two-Phase 
——_ Fluidized Bed Process to the Treatment 
of Corn Processing Wastewater; (5) Application of 
the UASB-Reactor for Anaerobic Treatment; (6) 
Biological Treatment of Metalworking 
Wastewaters; (7) Coupled Biological Downflow 
Fluid Bed Reactor Treatment of Synfuels 
Wastewater; and (8) The No-Space Bio! 
Wastewater Process. (See w89-12082 thru W89- 
12089)(Author’s abstract) 
W89-12081 


ACTIVE BIOMASS RETENTION: THE KEY TO 

ANAEROBIC PROCESS EFFICIENCY. 

P. M. Sutton. 

po Symposium on Environmental Technology 
and Management, a Main Theme: Advanced 

Biological Wastewa' Treatment. Technical 

Report No. LIR/08/88/313, August 30, 1988. p 2- 

11, 3 fig, 5 tab, 2 ref. 


iptors: *Advanced wastewater treatment, 


esses, Pw tei wastes, Fluidized bed proc- 
ess, Economic aspects. 


The efficacy of any anaerobic system is dependent 

on maintaining a high active biomass concentration 

in the biological reactor. It is the purpose of this 
to discuss the application of the Anitron 

cael enn te Ge Geen of wade 

resulting from the refining of soybeans, and the 

GIARS) to the trestment of wasteweters sessing 
S) to the treatment of wastewaters resulting 


eet teatined tcf ceente nace taae. 
tor for treatment of a specified wastewater; and the 
process and system scale-up results from operation 
pel. entcecig npg 


system and the membrane anaerobic 
system are highly efficient but simple cmenaien 
for pretreatment of a variety of industrial 
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wastewater. The key to process efficiency is asso- 
ciated with the capability to build up and retain a 
high active biomass concentration in the microbial 
reactors of the systems. The selection of one 
system or the other for the treatment of a specific 
industrial wastewater will be dictated by both eco- 
nomical and technical considerations. Results from 
operation of pilot and full-scale Anitron and 
MARS plants attest to the successful scale-up of 
these innovative anaerobic fixed-film and suspend- 
ed growth biological processes. Full-scale per- 
formance information confirm results developed at 
the pilot-scale level. (See also W89-12081)(Lantz- 


W89-12082 


COMPARISON OF THE ANAEROBIC FILTER 
AND THE ANAEROBIC EXPANDED/FLUID- 
IZED BED PROCESSES. 

Massachusetts Univ., Amherst. 

M. S. Switzenbaum. 

IN: Symposium on Environmental Technology 
and Management, 1988. Main Theme: Advanced 
Biological Wastewater Treatment. Technical 
Report No. LIR/08/88/313, August 30, 1988. p 
13-18, 2 fig, 1 tab, 11 ref. 


Descriptors: *Filtration, *Biological wastewater 
treatment, *Advanced wastewater treatment, *An- 
aerobic digestion, ‘*Fluidized bed process, 
*Wastewater treatment, Filtration, Model studies, 
Comparison studies, Data interpretation, Biofilms, 
Sanitary engineering. 


The anaerobic filter and the anaerobic expanded/ 
fluidized bed processes represent advances in 
wastewater treatment technology for processing 
inorganic wastes. Literature data for both process- 
es is presented and discussed. In addition, a recent 
biofilm model is used to compare the substrate flux 
rates of both systems. Over a range of similar bulk 
substrate concentrations, the expanded bed was 
shown to have higher substrate flux rates per unit 
surface area then anaerobic filters. This is partially 
due to the fact that expanded beds have lower 
liquid layer depths and higher surface area per unit 
volume ratios than anaerobic filters. This would 
result in smaller reactor volumes and hence greater 
system economy when using the expanded/fluid- 
ized bed reactor systems. (See also W89- 
12081)(Lantz-PTT) 

W89-12083 


INNOVATIVE ENGINEERED SYSTEMS FOR 
BIOLOGICAL TREATMENT OF CONTAMI- 
NATED SURFACE AND GROUNDWATER. 
Dorr-Oliver, Inc., Stamford, CT. 

P. M. Sutton. 

IN: Symposium on Environmental Technology 
and Management, 1988. Main Theme: Advanced 
Biological Wastewater Treatment. Technical 
Report No. LIR/08/88/313, August 30, 1988. p 
21-41, 4 fig, 5 tab, 1 ref. 


Descriptors: *Water pollution prevention, *Ad- 
vanced wastewater treatment, *Wastewater treat- 
ment, *Biological wastewater treatment, Biological 
treatment, Anaerobic digestion, Aerobic treatment, 
Fluidized bed process, Membrane processes, Water 
quality control, Recycling, Ultrafiltration, Micro- 
bial degradation, Biodegradation, Volatile organic 
compounds. 


Improved biotreatment techniques represent an ec- 
onomical and effective means of complying with 
new environmental legislation calling for control 
of toxic and hazardous organic and inorganic sub- 
stances. Microbiological research has expanded 
current knowledge about the biotreatability of 
complex organics. By combining this knowledge 
with innovative reactor design concepts, an effi- 
cient engineered system fer the treatment and de- 
toxification of contaminated water and wastes, has 
been developed. The systems are based on the 
aerobic and anaerobic biological fluidized bed and 
membrane biological reactor concepts. Physical- 
chemical mechanisms for contaminant removal are 
an inherent part of the systems or can be readily 
integrated into the systems. The principles of the 
fluidized bed process have been incorporated into 
full-scale aerobic and anaerobic configurations 


through the development of the Oxitron and Ani- 
tron systems. The membrane bioreactor represents 
an advanced suspended growth reactor in which a 
high active microbial concentration (12,000 to 
30,000 mg/L volatile suspended solids) is achieved 
through the use of ultrafiltration for biomass-efflu- 
ent separation and subsequent recycle to the bio- 
logical reactor. Commercial embodiments of the 
concept in aerobic or anaerobic configurations are 
represented by the Membrane Aerobic or Anaero- 
bic Reactor System (MARS). The Oxitron/Ani- 
tron and MARS concepts overcome many issues of 
concern in applying microbial methods for treat- 
ment of hazardous s. The sy pro- 


APPLICATION OF THE UASB-REACTOR FOR 
ANAEROBIC TREATMENT OF PAPER AND 
BOARD MILL EFFLUENT. 

Buhrmann-Tetterode N.V., Roermond (Nether- 
lands). Wastewater Dept. 

L. H. A. Habets, and J. H. Knelissen. 

IN: Symposium on Environmental Technology 
and Management, 1988. Main Theme: Advanced 
Biological Wastewater Treatment. Technical 
Report No. LIR/08/88/313, — 30, 1988. p 
73-877, 5 fig, 3 tab, 4 photos, 19 ref. 


Descriptors: *Wastewater treatment, *Advanced 





vide high volumetric efficiency, maximum oppor- 
tunity for treatment of slowly biodegradable or 
recalcitrant compounds, can withstand microbially 
toxic/inhibitory feed inputs, allow treatment of 
volatile organics with little or no stripping, and 
result in the production of minimal residual by- 
products (excess biomass or other residuals). Ex- 
amples of complex organics treatable in one or 
more of the systems include toluene, methyl ethyl 
ketone, napthalene, trichloroethylene, and pen- 
tachlorophenol. To date, mobile/transportable and 
permanently installed Oxitron/Anitron and MARS 
systems have been applied for treatment of a varie- 
ty of toxic organic and inorganic compounds. (See 
also W89-12081)(Lantz-PTT) 

W89-12084 


APPLICATION OF THE TWO-PHASE ANAER- 
OBIC FLUIDIZED BED PROCESS TO THE 
TREATMENT OF CORN PROCESSING 
WASTEWATER. 

Dorr-Oliver, Inc., Stamford, CT. 

D. J. Kothari, A. Y. Li, and T. J. Kontol. 

IN: Symposium on Environmental Technology 
and Management, 1988. Main Theme: Advanced 
Biological Wastewater Treatment. Technical 
Report No. LIR/08/88/313, August 30, 1988. p 
43-771, 8 fig, 5 tab, 10 ref. 


Descriptors: *Advanced wastewater treatment, 
*Wastewater treatment, *Anaerobic digestion, 
*Fluidized bed process, *Food-processing wastes, 
*Biological wastewater treatment, Activated 
sludge process, Methane, Chemical oxygen 
demand, Suspended solids, Biochemical oxygen 
demand, Corn. 


The corn wet milling industry processes corn to 
produce starch, oil, corn syrup, and animal feed. 
Both the feed-producing and starch-manufacturing 
process evolve a process wastewater containing 
approximately 3% of the corn in soluble form. The 
Anitron system is the commercial embodiment of 
the fixed-film fluidized bed process providing a 
means of optimizing the volumetric efficiency of 
the anaerobic process while ensuring the maximum 
tolerance to shock load conditions. The following 
conclusions can be drawn from the two-phase Ani- 
tron pilot plant studies conducted on corn process- 
ing wastewater and the waste activated sludge 
(WAS) recycled from the existing aerobic plant at 
American Maize’s Hammond, Indiana plant: (1) the 
anaerobic biological fluidized bed system is appli- 
cable to the treatment of corn processing 
wastewaters (At a volumetric loading as high as 
25.4 kg chemical oxygen demand (COD)/cu m/ 
day, reductions of > 86% COD and 83% bio- 
chemical oxygen demand (BOD) can be 
achieved.); (2) the Anitron system can treat addi- 
tional WAS at 2% of the total wastewater flow 
with no effect on process performance; (3) meth- 
ane yield varied from 0.21 to 0.31 cu m/kg COD 
removed, with methane content ranging from 63- 
73% in the biogas; (4) biomass net yield varied 
from 0.07 to 0.09 kg volatile suspended solids 
(VSS); (5) shock loads as high as eight times the 
operating load were absorbed by the two-phase 
Anitron system without adversely affecting the 
system; and (6) suspended solids resulting from 
waste biomass in the effluent can be efficiently 
concentrated with the use of a conventional clarifi- 
er. The effluent suspended solids concentration 
following clarification was < 200 mg/L. (See also 
W89-12081)(Lantz-PTT) 

W89-12085 


treatment, *Anaerobic digestion, *Pulp 
and paper industry, *Pulp wastes, *Biological 
wastewater treatment, Sludge blanket, Sludge di- 
gestion, Sludge seeding, Activated sludge process, 
Upflow anaerobic sludge-blanket reactors, Chemi- 
cal oxygen demand, Retention time, Pilot plants, 
Biogas, Performance evaluation, Investment, Eco- 
nomic aspects, Cost analysis. 


Wastewater treatment is described at two Dutch 
paper and board mills which use mainly waste 
paper as raw material. In September 1981, research 
on anaerobic treatment using upflow anaerobic 
sludge-blanket (UASB) reactors was started. After 
good results had been achieved at a laboratory 
scale (30:1), further investigations were started on 
a semi-production scale (50 cu m). In both cases, 
loadings of up to 20 kg chemical oxygen demand 
(COD)/cu m/day could be handled after the an- 
aerobic seed sludge became granulated. COD-re- 
moval was 70%, even when the hydraulic reten- 
tion time was only 2.5 hrs. In April 1983, a 70 cu m 
practical UASB reactor was started up at the solid 
board mill of Ceres. In October 1983, a full scale 
plant was started up at Papierfabriek Roermond. 
This plant consists of 1,000 cu m UASB reactor 
and a 70 cu m gasholder. It is used for pretreat- 
ment of effluent, in order to reduce the loading of 
the activated sludge plant. Beside energy savings 
on the oxygen input, about 1 million cu m/yr of 
biogas is being generated and is used for steam 
production. Both plants are working satisfactorily. 
Investment costs appear to be relatively low. At 
Ceres, payback time is 1.5 year, while at Papierfa- 
briek Roermond wastewater treatment is cheaper 
than before, although capacity if doubled. (See also 
W89-12081) (Author’s abstract) 

W89-12086 


BIOLOGICAL TREATMENT OF METAL- 
WORKING WASTEWATERS. 

General Motors Corp., Detroit, MI. 

P. N. Mishra, and P. M. Sutton. 

IN: Symposium on Environmental Technology 
and Management, 1988. Main Theme: Advanced 
Biological Wastewater Treatment. Technical 
Report No. LIR/08/88/313, August 30, 1988. p 
89-106, 3 fig, 6 tab, 1 ref. 


Descriptors: *Advanced wastewater treatment, 
*Wastewater treatment, *Biological wastewater 
treatment, ‘*Metal-finishing wastes, Industrial 
wastewater, Synthetic coolants, Oily water, Pilot 
plants. 


Major segments of the Metalworking Industry are 
converting from petroleum and oil-based coolants 
used for machining and hydraulic applications to 
synthetic (oil content 10% or less) and semisyn- 
thetic coolants (oil content 30% or less). The syn- 
thetics are based on water soluble organics such as 
polyglycols, glycol ethers, and alcohol amine salts. 
A major concern relating to the use of synthetic 
coolants for the industrial user is the incompatibil- 
ity of the compounds with existing on-site 
wastewater treatment systems. The true synthetic 
coolants contain no petroleum oil, thus the organ- 
ics are completely water soluble and normally 
cannot be separated from the water phase as can 
the oils by breaking the oil-water emulsion. There- 
fore, the conventional oily wastewater treatment 
system will not effect removal of the soluble or- 
ganics and thus the plant effluent will contain 
significant levels of biochemical oxygen demand, 
chemical oxygen demand and organic nitrogen 
compounds. Depending on the site-specific indus- 
trial surcharge costs or direct discharge regula- 
tions, further on-site treatment may be warranted. 





This paper discusses the application of the Oxitron 
biological fluidized system for treatment of metal- 
working fluids. The results of two pilot plant stud- 
ies completed for General Motors’ plants are pre- 
sented. The results formed the basis of full-scale 
plant design for General Motors’ plants in Ypsilan- 
ti and Lansing, Michigan, and Sandusky, Ohio. 
(See also W89-12081)(Author’s abstract) 
W89-12087 


COUPLED BIOLOGICAL bapa td FLUID 
BED REACTOR TREATMENT OF SYNFUELS 
WASTEWATER. 

North Dakota Univ., Grand Forks. Dept. of Civil 


Cc. CB Taner, C. S. Ong, and J. R. Gallagher. 

IN: Symposium on Environmental Technology 
and on 1988. Main Theme: Advanced 
Biological tewater Treatment. Technical 
Report No. LIR/08/88/313, August 30, 1988. p 
108-130, 11 fig, 1 tab, 10 ref. DOE Contract DE- 
FC21-86MC10637. 


Descriptors: *Advanced wastewater treatment, 
*Chemical wastewater, *Biological wastewater 
treatment, *Fluidized bed process, *Synthetic 
fuels, *Wastewater treatment, Biological treat- 
ment, Denitrification, Nitrification, Hydrogen ion 
concentration, Nitrites, Nitrates, Dissolved 
oxygen, Bicdegradation. 


At the Great Plains Gasification Plant (GPGP), 
coupled biological fluidized bed system was used 
for both nitrifying and denitrifying synfuels 
wastewater (SGL), while removing \ishaaehie 
organics in the denitrification column. Successful 
operation of the process was dependent on pH 
control. This was especially important during 
system startup because the GPGP SGL pH varied 
from 8.0 to ry 6. At these pHs, unionized ammonia 
concentrations were often > 30 mg/L and created 
toxic conditions. Nitrification was established 
intermittently during the first three months of op- 
eration. Only after adding acid to initially lower 
the pH, and alkali in the 6.5 to 7.5 region was 
consistent, was nitrification possible. Denitrifica- 
tion was established quickly and was very stable as 
evidenced by the low nitrite and nitrate concentra- 
tions in the effluent. Dissolved oxygen concentra- 
tions must, however, be maintained at < 0.5 m; 

in the influent to the column. (See also W89- 
12081)(Lantz-PTT) 

W89-12088 


‘NO SPACE’ BIOLOGICAL WASTE WATER 
PROCESS: IT PACKS 1000 SQUARE FEET OF 
SURFACE INTO 1 CUBIC FOOT OF SPACE. 
IN: Symposium on Environmental Technology 
and Management, 1988. Main Theme: Advanced 
Biological Wastewater Treatment. Technical 
Report No. LIR/08/88/313, August 30, 1988. p 
132-159, 4 ref. 


Descriptors: *Advanced wastewater treatment, 
*Biological wastewater treatment, *Wastewater 
treatment, *Fluidized bed process, Denitrification, 
Aerobic treatment, Case studies, Biochemical 
oxygen demand, Pilot plants, Nitrification. 


The application of the fluidized bed process to the 
treatment of wastewater has been one of the signif- 
icant advancements of environmental engineering 
technology. This concept provides for a very long 
biological solids retention time, in a short hydrau- 
lic retention time reactor. The attainment of these 
seemingly contradictory objectives is possible as a 
result of attachment of the microorganisms to an 
inert granular medium, which is maintained in the 
reactor. Initially, the process was developed for 
denitrification and was later extended for use in 
aerobic systems (both carbonaceous biochemical 
oxygen demand (BOD) reduction and nitrifica- 
tion). Full scale systems for nitrification (Dwor- 
shak National Fish Hatchery in Ahsahka, ID), 
denitrification (Pensacola, FL), and BOD removal 
(Nassau County, NY) are either in place or 
planned. The fluidized bed system, based on a 
number of successful pilot studies, appears ideal for 
application to the treatment of industrial 
wastewater by anaerobic organisms. In 1980, the 
Department of Energy (DOE), through a solicita- 
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tion pro , deemed the fluidized bed process to 
be worthy of providing demonstration funds to 
prove the commercial viability of the technology, 
but funds were subsequently withdrawn due to 
Federal budgetary constraints. (See also W89- 
12081) (Lantz-PTT) 

W89-12089 


DEVELOPMENT OF INNOVATIVE FLOTA- 
TION PROCESSES FOR WATER TREATMENT 
AND WASTEWATER RECLAMATION. 

Krofta Engineering Corp., Lenox, MA. 

M. Krofta, and L. . Wang. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB89-102255. 
Price codes: A03 in paper copy, AO1 in microfiche. 
Technical Report No. LIR/08-88/312, August 1, 
1988. 41p, 9 fig, 1 tab. 


Descriptors: *Wastewater renovation, *Flotation, 
*Water treatment, *Wastewater treatment, Design 
standards, Recycling, Waste recovery, Ground- 
water quality, Potable water, Separation tech- 
niques, Pulp wastes. 


The engineering designs and applications of vari- 
ous newly developed flotation Satie (Supracell, 
Sandfloat, Sedifloat, Lakeguard, Float “3 
and Foamer) are presented. Supracell is a high-rate 
dissolved air flotation clarifier for industrial water 
treatment and in-plant water recycle. Sandfloat is a 
package water treatment plant designed for treat- 
ment of surface water, groundwater or 
wastewater. Sedifloat is a package plant from rec- 
lamation of process wastewater or pretreatment of 
raw water containing heavy silts and/or high con- 
centrations of suspended solids. Lakeguard is an 
extremely compact package plant for single fami- 
lies, factories, and small institutions. Both lake 
water and groundwater can be properly treated by 
Lakeguard for potable applications and for treat- 
ment of septic tank effluent. Foamer is a high rate 
cost-effective air flotation clarifier. Float 
skimmer is ifically designed for applications in 
paper and pulp mills. (Author’s abstract) 
'W89-12095 


LABORATORY STUDIES OF METHODS FOR 
THE TREATMENT AND DISPOSAL OF THE 
WASTE STREAM FROM THE SILVER-RE- 
COVERY FACILITY AT OAK RIDGE NATION- 
AL LABORATORY. 

Oak Ridge National Lab., TN. 

J. R. Parrott, and G. W. Strandberg. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as DE88-011703. 
Price codes: A03 in paper cop’ y, AO! i in microfiche. 
Report No. ORNL/TM- 10682, May a 15; 
fig, 3 tab, 3 ref. DOE Contract EGOS. 
84OR21400. 


Descriptors: *Chemical wastewater, *Wastewater 
treatment, *Wastewater disposal, *Silver, *Oak 
Ridge National Laboratory, Waste recovery, Re- 
cycling, Activated carbon, Aeration, Ultraviolet 
radiation, Chemical precipitation, Chemical treat- 
ment, Toxicity, Water quality standards, 
— facilities, Iron, Oxygen demand, Oxi- 
tion. 


A process has been developed at the Oak Ridge 
National Laboratory (ORNL) for recovering silver 
from spent photographic solutions. This process 
involves chemical precipitation of the silver using 
NaOH and sodium hydrosulfite as a reductant. The 
waste stream generated from the silver-recovery 
process is essentially free of silver but contains 
about 15 g/L sodium hydrosulfite, a variety of 
undetermined organics (about 100 mg/L), and 
other inorganic components. The use of activated 
carbon to remove these organics from photograph- 
ic waste solutions does not appear to be an effec- 
tive treatment option. Aeration of a chemically 
amended waste (e.g., with FeCl3) was effective in 
reducing the time required to remove the oxygen 
demand of the photowaste. However, the resulting 
waste solution has an iron content above discharge 
limits. Also, there was no change in toxicity. Ultra- 
violet light-aided oxidation with H202 was not 
effective in reducing the toxicity or ae 
demand of photowaste. The discharge of the 


151 


tographic waste to ORNL’s sew: treatment 


plant (STP) appears to be an effective means of 
treatment and 


disposal. A‘ projected rate of 
discharge (379 L/day), Pe Aeot had no effect on 
reactor performance 


city. Reduction of the oxygen demand before treat- 
ment was not necessary, 9 ipa ape 
whether neutralization of the waste is required. 
The rate at which photographic waste is dis- 
charged to the STP must be controlled to ensure 
that its concentration does not reach toxic levels. 
(Lantz-PTT) 

W89-12098 


SCREENING OF STARCH ASSIMILABLE 

YEASTS USING VERMICELLI WASTEWATER 

at THEIR TAXONOMIC CHARACTERIS- 

Feng Chia Univ., Taichung (Taiwan). 

T. L. Hu. 

Available from the National Technical Information 

Service, Sprin VA 22161, as PB89-104707. 

Price codes: E03 in in paper copy, E03 in microfiche. 

1986. 18p, 2 fig, 11 tab, 15 ref. National Science 
Council Grant NSC 75-0409-B035-01. 


: *Food- 


wastes, *Taxono- 
‘astewater treatment, *Starch, *Yeasts, *Bi- 


117 soil samples were collected from the Feng 
Chia University campus, rice paddies, a vermicelli 
factory, and a grape orchard, for the isolation of 
yeasts, which were enriched by adding propionic 
acid (0.1%) to the -— broth. There were 391 
acid tolerant starch assimilative yeasts isolated. 
From the results of starch utilization, protein hy- 
drolysis and lactic acid (0.11M) adem 10 
strains were screened. These ten yeast strains also 
showed a strong ability for starch assimilation. 
Treatment of starchy wastewater discharged from 
the vermicelli factory using isolated yeasts by 
batch culture showed that chemical oxygen 
demand (COD) reduction was highest on the 
fourth = Two strains could reduce 79-83% 
COD. The turbidity and pH of the treated 
wastewater increased after the fourth day. (Au- 
tho:’s abstract) 

W89-12113 


WATER AND WASTEWATER SYSTEMS 
ANALYSIS. 

University of the Witwatersrand, Johannesburg 
(South Africa). Water Systems Research Pro- 


gramme. 
For primary bibliographic entry see Field 6A. 
W89-12117 


ENVIRONMENTAL POLLUTION CONTROL 
ALTERNATIVES: SLUDGE HANDLING, 
DEWATERING, AND DISPOSAL ALTERNA- 
by FOR THE METAL FINISHING INDUS- 
Centec Corp., Reston, VA. 

For primary bibliographic entry see Field SE. 
W89-12127 


ee BIPHENYLS: OCCUR- 
RENCE AND TREATMENT IN MUNICIPAL 
AND INDUSTRIAL WASTES, JANUARY 1977- 
MAY 1988: CITATIONS FROM THE SELECT- 
ED WATER RESOURCES ABSTRACTS DATA- 


BASE. 

National Technical Information Service, Spring- 
field, VA. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB88-865514, 
Price codes: NO1 in paper copy, NO1 in microfiche. 
June 1988. 59p. Supersedes PB87-856571. 


Descriptors: *Wastewater treatment, *Bibliogra- 
phies, ‘Industrial wastewater, *Munici 

wastewater, *Polychlorinated biphenyls, Pollutant 
identification, Activated carbon, Incineration, Bio- 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


degradation, Legal aspects, Regulations, Hazard- 
ous wastes. 


This bibliography — citations concerning 
treatment and methods, specific site stud- 
ies, detection methods and equipment, and moni- 
toring —_ for polychlorinated biphenyls in 
industrial and municipal wastes. Treatment meth- 
ods include activated carbon, incineration, and bio- 


po 

soils are excluded from this bibliography. This 
updated bibliography contain 148 citations of 
which 31 are new entries to the previous edition. 
(Author’s abstract) 

W89-12146 


METALS RECOVERY FROM WASTES, JUNE 
1970-APRIL 1988: CITATIONS FROM THE 
COMPENDEX DATABASE. 

National Technical Information Service, Spring- 
field, VA. 

Available from National Technical Information 
Service, Spri VA 22161 as PB88-862115, 
Price codes: NO1 in paper copy, NO1 in microfiche. 
April 1988. 96p. Supersedes PB87-859658. 


Descriptors: *Wastewater treatment, *Bibliogra- 
phies, *Industrial wastewater, *Resource recovery, 
*Metals, Metal-finishing wastes, Recycling, Waste 
recovery. 


This bibliography contains citations concerning the 
recovery and recycling or reuse of ferrous and 
nonferrous metals from various industrial wastes, 
especially wastewaters. This updated bibliography 
contains 334 citations of which 30 are new entries 
to the previous edition. (Author’s abstract) 
W89-12148 


METALS RECOVERY FROM WASTES, JANU- 

= 1977-APRIL 1988: CITATIONS FROM 
THE SELECTED WATER RESOURCES AB- 

STRACTS DATABASE, 

National Technical Information Service, Spring- 

field, VA. 

Available from National Technical Information 

Service, Springfield, VA 22161 as PB88-862008, 

Price codes: NO1 in paper copy, NO1 in microfiche. 

April 1988. 108p. Supersedes PB87-859427. 


Descriptors: *Wastewater treatment, *Bibliogra- 
phies, Industrial wastewater, *Resource recovery, 

‘Metals, Metal-finishing wastes, Recycling, Waste 
recovery. 


This bibliography contains citations concerning the 
recovery and recycling or reuse of ferrous and 
nonferrous metals from various industrial wastes, 
especially waste waters. This updated bibliography 
contains 279 citations of which 35 are new entries 
to the previous edition. (Author’s abstract) 
W89-12149 


JUNE 1976- 


WASTEWATER TREATMENT, 

MARCH 1988: CITATIONS FROM THE 
ENERGY DATA BASE. 

National Technical Information Service, Spring- 
field, VA. 

Available from National Technical Information 


Service, S id, VA 22161 as PB88-860143, 
codes: NOI in paper copy, NO1 in microfiche. 
March 1988. 112p. Supersedes PB86-867702. 


Descriptors: *Wastewater treatment, *Bibliogra- 
phies, *Industrial wastewater, Recycling, Waste 
recovery, Trace metals, Metals, Chemical 
wastewater. 


This bibliography contains citations concerning 
techniques and equipment for treatment of industri- 
al (except mining) effluent streams. Consideration 
is given to the removal, reclamation, and recycling 
of various trace metals, heavy-metals, hydrocar- 
bons, and oily wastewaters to meet regulatory 
agency discharge or inplant reuse standards. This 
updated bibliography contains 369 citations of 
which 118 are new entries to the previous edition. 
(Author’s abstract) 


W89-12156 


WASTEWATER TREATMENT: LAGOONS, 
JANUARY 1977-FEBRUARY 1988: CITATIONS 
FROM THE SELECTED WATER RESOURCES 
ABSTRACTS DATABASE. 

National Technical Information Service, Spring- 
field, VA. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB88-858626, 
Price codes: NO1 in paper copy, NO1 in microfiche. 
March 1988. 112p. Supersedes PB86-867884. 


Descriptors: *Wastewater treatment, *Bibliogra- 
phies, *Wastewater lagoons, Industrial wastewater, 
Tannery wastes, Pulp wastes, Food-processing 
wastes. 


This bibliography contains citations concerning the 
treatment and storage of wastewaters in lagoons. 
The design, operation, equipment, and pretreat- 
ment processes are discussed. The treatment of 
wastewater from breweries, tanneries, paper mills 
and other industrial operations are considered. De- 
scriptions and evaluations of specific facilities are 
provided. This updated bibliography contains 294 
citations of which 18 are new entries to the previ- 
ous edition. (Author’s abstract) 

W89-12158 


SEWAGE SLUDGE PRETREATMENT AND 
DISPOSAL, DECEMBER  1981-FEBRUARY 
1988: CITATIONS FROM THE NTIS BIBLIO- 
GRAPHIC DATABASE, 

National Technical Information Service, Spring- 
field, VA. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB88-859509, 
Price codes: NO1 in paper copy, NO1 in microfiche. 
March 1988. 107p. Supersedes PB86-857398. 


Descriptors: *Wastewater treatment, *Sludge dis- 
posal, *Bibliographies, Resource recovery, Land 
disposal, Composting, Ocean dumping, Inciner- 
ation, Sludge digestion, Sludge drying, Disinfec- 
tion. 


This bibliography contains citations concerning 
techniques and equipment utilized in the pretreat- 
ment processes and disposal of sewage sludges. 
Topics include resource and energy recovery oper- 
ations, land disposal, composting, ocean disposal, 
and incinerations. Digestion, dewatering, and disin- 
fection are among the pretreatment processes dis- 
cussed. Environmental aspects, including the ef- 
fects on soils, plants, and animal are also presented. 
This updated bibliography contains 323 citations of 
which 74 are new entries to the previous edition. 
(Author’s abstract) 

W89-12159 


WASTEWATER TREATMENT: OZONATION 
PROCESSES AND EQUIPMENT, JANUARY 
1977-JULY 1988: CITATIONS FROM THE SE- 
LECTED WATER RESOURCES ABSTRACTS 
DATABASE. 

National Technical Information Service, Spring- 
field, VA. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB88-867122, 
Price codes: NO1 in paper copy, N01 in microfiche. 
August 1988. 99p. Supersedes PB87-866232. 


Descriptors: *Wastewater treatment, *Bibliogra- 
phies, *Ozonation, Disinfection, Water treatment, 
Municipal water, Chlorination, Industrial 
wastewater. 


This bibliography contains citations concerning the 
utilization of ozonation processes for wastewater 
disinfection. Topics include system descriptions 
and evaluations, comparisons with the chlorination 
process, reaction kinetics, and the use of the proc- 
ess in combination with other wastewater treat- 
ment methods. The treatment of organic and inor- 
ganic compounds in wastewater and municipal 
water supplies is discussed. This updated bibliogra- 
phy contains 255 citations of which 27 are new 
entries to the previous edition. (Author’s abstract) 
W89-12164 


SEWAGE AND INDUSTRIAL WASTE TREAT- 
MENT: WETLANDS, JANUARY 1977-JULY 
1988: CITATIONS FROM THE SELECTED 
—— RESOURCES ABSTRACTS DATA- 
BASE. 

National Technical Information Service, Spring- 
field, VA. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB88-866470, 
Price codes: NO1 in paper copy, NO1 in microfiche. 
August 1988. 39p. 


Descriptors: *Wastewater treatment, *Bibliogra- 
phies, ‘*Industrial wastewater, *Municipal 
wastewater, *Wetlands, Sludge, Nutrient removal, 
Heavy metals, Resource recovery, Aquaculture. 


This bibliography contains 93 citations concerning 
developments, operations, and evaluations of natu- 
ral and artificial wetlands treatment of wastewater 
and sludge. Aquaculture treatments of industrial, 
municipal, and domestic wastewater are examined. 
Topics include nutrient removal, heavy metal re- 
covery, and case studies of wetlands being used for 
wastewater treatment. (Author’s abstract) 
W89-12165 


POLYELECTROLYTES: WASTEWATER AND 
SEWAGE TREATMENT, JANUARY 1977-JUNE 
1988: CITATIONS FROM THE SELECTED 
—— RESOURCES ABSTRACTS DATA- 
National Technical Information Service, Spring- 
field, VA. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB88-866579, 
Price codes: NO1 in paper copy, N01 in microfiche. 
July 1988. 99p. Supersedes PB86-867694. 


Descriptors: *Wastewater treatment, *Bibliogra- 
phies, *Polyelectrolytes, *Water treatment, Floc- 
culation, Coagulation, Pollutant identification, 
Sludge drying, Hospital wastewater. 


This bibliography contains citations concerning 
polyelectrolytes in wastewater and water treat- 
ment. Topics include flocculation, coagulation, 
separation techniques, pollutant identification, 
water pollution sources, sludge dehydration, and 
descriptions of specific studies. Hospital 
wastewater processing, methods of synthesizing 
polyelectrolyte complexes, and performance eval- 
uations of polyelectrolytes are discussed. This up- 
dated bibliography contains 257 citation of which 
22 are new entries to the previous edition. (Au- 
thor’s abstract) 

W89-12167 


SLUDGE DEWATERING: SEWAGE AND IN- 
DUSTRIAL WASTES, JANUARY 1978-JANU- 
ARY 1988; CITATIONS FROM THE POLLU- 
TION ABSTRACTS DATABASE. 

National Technical Information Service, Spring- 
field, VA. 

For primary bibliographic entry see Field 5E. 
W89-12168 


5E. Ultimate Disposal Of Wastes 


ENTERIC VIRUS: RISK ASSESSMENT OF 
OCEAN DISPOSAL OF SEWAGE SLUDGE. 
Arizona Univ., Tucson. Dept. of Nutrition and 
Food Science. 

For primary bibliographic entry see Field 5C. 
W89-11073 


MICROBIAL ECOSYSTEM IN PETROLEUM 
WASTE LAND TREATMENT, 

University of Southern California, Los Angeles. 
Environmental Engineering Program. 

For primary bibliographic entry see Field 5D. 
W89-11109 


EFFECT OF PETROCHEMICAL ACTIVATED 
SLUDGE ON SOIL PROPERTIES. 

Universidade Federal do Rio Grande do Sul, Porto 
Alegre (Brazil). 





M. Tedesco, M. Ligo, C. Gianello, and Z. Simon. 
Water Science and Technology WSTED4, Vol. 
20, No. 10, p 63-74, 1988. 4 fig, 6 tab, 13 ref. 


*Waste disposal, *Chemical 
astewater, *Ac’ d sludge, *Soil properties, 
*Land disposal, *Wastewater treatment, Sludge 
disposal, Sludge utilization, Injection, Decomposi- 
tion, Carbon, Nitrogen, Phosphorus, Fertilizers, 
Acidity, Metals, Heavy metals. 


Excess activated sludge produced at SITEL, the 
integrated wastewater treatment plant of the South 
Petrochemical Complex in Brazil, is disposed of by 
subsurface injection on pangola grass fields at aver- 
age application rates of 24 tons/year (dry basis). A 
growth-leaching pot experiment showed the fol- 
lowing results. Sludge decomposition in soil 
amounted to 2.7% of carbon lost as CO2. Sludge 
application brought about an enrichment of soil C, 
N, and P restricted to the top layer; no significant 
modifications were observed in soil pH or in K, 
Ca, Mg, Fe, Mn, and B. Slight increases were 
observed in contents of Na, Cu, and S and electri- 
cal conductivity of the top layer. Appreciable in- 
creases were noted in soil contents of Zn, Cr, Cd, 
and Ni, in correlation with increasing sludge appli- 
cation rates. The resulting values, however, fell 
well below the tolerable limits. It is concluded that 
proper management of a sludge — system 
that reproduces the conditions chosen for this in- 
vestigation can yield a useful site life of many years 
without appreciable environmental risks. (Doria- 


PTT) 
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Descriptors: 





BY-PRODUCTS FROM A PETROCHEMICAL 
EFFLUENT TREATMENT PLANT: THE CASE 
OF SITEL. 


CORSAN-SSITEL, Triunfo (Brazil). 

Z. Simon, M. L. Baldasso, and T. R. M. 

Water Science and Technology WSTED4, Vol. 
20, No. 10, p 183-191, 1988. 3 fig, 1 tab, 7 ref. 


Descriptors: *Chemical wastes, *SITEL, *Waste 
management, *Wastewater treatment, *Oil wastes, 
Brazil, Slurries, Scum, Waste characteristics, 
Waste disposal, Land disposal, Sludge, Metals, 
Regulations, Ditches. 


Normal unit operations conducted at SITEL, the 
integrated wastewater treatment system of South 
Petrochemical Complex, Brazil, generate several 
by-products that must be eae separately: 
sludges, slurries, scums, 


Control of Solid Residues (SICECORS}, others 
are disposed of within SITEL battery limits. The 
origin, production, chemical constitution, and final 
destination of the by-products are discussed, and 
provides a detailed comparison between the main 
residues is presented. A revision of the current 
classification criteria is proposed. Under new crite- 
ria, combined disposal by subsurface injection in 
the existing sludge farm area might be technically 
acceptable and endorsed by the environmental au- 
thority. Oily wastes would probably be an excep- 
tion, due to their physical properties and high 
contents of oil and solids. Any decision, however, 
would have to be based on results obtained after a 
thorough and specific monitoring program. (Au- 
thor’s abstract) 
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SOLID WASTE MANAGEMENT: RECOVERY 
OF ENERGY AND USEFUL MATERIALS. 
National Univ. of Singapore. Dept. of Civil Engi- 


Water Science and Technology WSTED4, Vol. 
20, No. 10, p 211-220, 1988. 2 rhs, 11 tab, 17 ref. 


Descriptors: *Waste recovery, *Energy, *Solid 
wastes, *Construction materials, *Waste manage- 

ment, Singapore, Economic aspects, Waste charac- 
teristics, Anaerobic digestion, Incineration, Chemi- 
cal composition, Sludge, Concretes. 


The salient features of solid waste management 
systems for producing energy and useful building 
materials are highlighted, with special reference to 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Ultimate Disposal Of Wastes—Group 5E 


Singapore and other Southeast Asian countries. 
Technologies for the production of energy and 
useful materials from solid waste fall under two 
major categories, thermal processes and bioconver- 
sion processes. Thermal processes include direct 
combustion and pyrolysis. Incineration is a proven 
method of disposing of solid wastes with consider- 
able resource recovery. Bioconversion processes 
include composting, biological pore anaero- 
bic filing Anterobie di or digestion, and sanitary land- 
digestion has proven to be effec- 

tive pee Spm ly advantageous for producing 
energy (e.g., prmee hy methane gas) and other 
useful materials. Waste management decisions 
should be based on sound judgment, judicious or- 
tional and administrative infrastructures, ob- 
Jective technologies with a view to recover energy 
and useful materials, appropriate standards and 
design criteria, and cost-benefit ratio in order to 
make waste disposal safe, efficient, economically 
attractive, and environmentally acceptable. (Doria- 


PTT) 
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LANDFARMING FOR TREATMENT AND DIS- 
POSAL OF OILY WASTES ORIGINATING IN 
THE SOUTH PETROCHEMICAL COMPLEX. 
Companhia Petroquimica do Sul, Triunfo (Brazil). 
C. M. P. Rangel, J. H. Frantz, and M. 

Water Science and Technology WSTED4, Vol. 
20, No. 10, p 221-230, 1988. 2 fig, 4 tab, 11 ref. 


Descriptors: *Wastewater treatment, *Wastewater 
oo *Land disposal, *Sludge disposal, *Oil 

*Chemical wastewater, Biodegradation, 
Brazil, SITEL, Waste storage, Monitoring, 
Groundwater, Leachates, Water quality, Costs, 
Economic aspects. 


COPESUL (Companhia Petroquimica do Sul, 
Brazil) has recently implemented a land farming 
system for the disposal of oily sludges. The site 
was divided into six parallel cells provided with 
internal roads to allow the easy access of equip- 
ment. The cells were made impermeable by means 
of a structure composed, from bottom to top, of: a 
layer of unsaturated natural clay with a minimum 
thickness of 3.60 m (with the top 15 cm compact- 
ed); a draining ballast, for safety purposes, which 
collects the — if this percolates through the top 
impermeable layer; an impermeable layer with a 
minimum thickness of 50 cm, obtained by compac- 
tion of the local clay; and a reactive layer, proper- 
ly prepared to receive the sludge. The system is 
also provided with tanks to receive the waste to be 
treated and for storage of rainwater leachate which 
is collected and transported to SITEL (Integrated 
System for Treatment of Liquid Effluents) for 
treatment. Furthermore, a storage area for drums is 
provided for wastes delivered in this form. In 
addition to data on the project, the paper also gives 
details of the characteristics of the wastes, the 
monitoring plan, investment costs, and operating 
= (Author 's abstract) 


DEVELOPMENT OF ASSESSMENT TECH- 
NIQUES TO EVALUATE THE BIODEGRADA- 
TION OF OILY SLUDGE IN A LANDFARM- 
ING SYSTEM, 

Gujarat Narmada Valley Fertilizers Co. Ltd., 
Broach (India). 

D. C. P. Casarini, R. M. de Macedo, R. C. A. 
Cunha, and J. C. O. Mauger. 

Water Science and Technology WSTED4, Vol. 
20, No. 10, p 231-236, 1988. 1 fig, 6 tab, 14 ref. 


Descriptors: *Biodegradation, *Oil wastes, 
*Sludge disposal, *Land disposal, Activated sludge 
process, Oil refineries, Soil chemistry, Soil proper- 
ties, Nutrients, Hydrogen ion concentration, Hy- 
drocarbons, Optimization, Leaching, Groundwat- 
er, Water quality, Carbon dioxide, Soil bacteria, 
Soil fungi. 


A respirometer assay was developed with the in- 
tention of defining a standard methodology to 
identify the major mechanisms related to women 
dation of oily sludge in a landfarming system 

oily sludge is c as a biological sludge 
produced in an activated sludge wastewater treat- 


ment plant which treats industrial and domestic 
wastewater from a petroleum refinery. The effect 
of soil pH control, nutrient balance, and sludge 
lication rates were investigated. It was con- 
cluded that the methodology is acceptable as a 
procedure to qualify waste for land treatment. The 
soil with PH control (pH about 7.0) was shown to 
be more ents ailiee te elie sludge 
than without pH control. Under these experimental 
conditions, the best rate for the oily 
sludge on soil was 1% (w/w) of its hydrocarbon 


ter Science and ee sd WSTED4, Vol. 
20, No. 10, p 237-242, 1988. 


Descriptors: *Solid wastes, *India, *Waste man- 
agement, *Waste recovery, Carbon, Lime, Cata- 
lysts, Sludge, Construction materials, Concretes, 
Crop production, Waste storage. 


Gujarat Narmada Valley Fertilizers Company 
Limited (GNFC), Pia y in a backward District 
of Bharuch in Gujarat State, India, owns the 
world’s largest single stream ammonia and urea 
plants. GNFC uses 1000 MT of oil and 1000 MT of 
coal daily as raw material and generates huge 
quantities of solid wastes like fly ash, carbon soot, 
lime sludge, hard coke, and spent catalysts. For 
management of these solid wastes, GNFC has 
adopted a productivity oriented approach. A 
number of research and dev it oriented 
projects were undertaken as a result of which most 
of the solid wastes could be put to productive use. 
GRIPE in on tho vende of achieving 0 data dl sexo 
solid waste. (Author’s abstract) 
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DISPOSAL OF NUCLEAR WASTE: A PROB- 

LEM IN MASS MANAGEMENT, 

— College Station. Dept. of 
lo; 

yy rr and J. W. Bartlett. 

Ground Water GRWAAR, Vol. 27, No. 3, p 363- 

374, May-June 1989. 1 fig, 3 tab, 10 ref, append. 


: *Radioactive *Radioactive 


repository i 
mental compliance utilizing minimum performance 
standards a exahshed by the Nuclear Regulatory 
the Environmental 
on ented sibs ta.atanen of 
time the radionuclides must be retained in the 
release rates from the bar- 


Agency. These 


tained with the controlled zone between the engi- 
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neered barrier and the accessible environment. 
(Author’s abstract) 
W89-11279 
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SYSTEM FOR ON SITE TREATMENT AND 
DISPOSAL OF WASTEWATERS FROM TOUR- 
IST RESORTS, 

National Technical Univ., Athens (Greece). Dept. 
of Civil Engineering. 

For primary bibliographic entry see Field SD. 
W89-11349 


CURRENT U.K. RESEARCH INTO THE 
DESIGN AND OPERATION OF LONG SEA 
OUTFALLS. 

WRC Engineering, Swindon (England). 

For primary bibliographic entry see Field 5D. 
W89-11350 


WASTEWATER TREATMENT AND DISPOSAL 
IN THE CITY OF DUBROVNIK. 

Split Univ. (Yugoslavia). Faculty of Civil Engi- 
neering Sciences. 

For primary bibliographic entry see Field 5D. 
W89-11351 


SEWAGE TREATMENT AND DISPOSAL 
PROBLEM IN CYPRUS IN THE ABSENCE OF 
SEWERAGE SYSTEMS: LIMASSOL CASE 
STUDY--EVALUATION OF COMPROMISE 
SOLUTIONS, 

Ministry of the Interior, Limassol (Cyprus). Dept. 
of Town Planning and Housing. 

For primary bibliographic entry see Field 5D. 
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IMPACT OF WASTE DISCHARGES ON 
CORAL REEF REGIONS, 

Queensland Univ., Brisbane (Australia). Dept. of 
Chemical Engineering. 

For primary bibliographic entry see Field 5C. 
W89-11359 


SEA DISPOSAL: MODELLING STUDIES OF 
WASTE FIELD DILUTION. 

Imperial Chemical Industries Ltd., Brixham (Eng- 
land). Brixham Lab. 

R. E. Lewis, and A. M. Riddle. 

Marine Pollution Bulletin MPNBAZ, Vol. 20, No. 
3, p 124-129, March 1989. 4 fig, 4 tab, 16 ref. 


Descriptors: *Wastewater dilution, *Ocean dump- 
ing, *Outfall, *Wastewater disposal, *Mathemati- 
cal models, Effluents, Toxicity, Seawater. 


Mathematical models have been set up to describe 
the dispersing plume formed when liquid effluent is 
discharged to a ship’s wake and the subsequent 
dilution of the waste field after it has spread over 
the disposal area. Comparisons were made between 
the dilution obtainable at the disposal site off the 
River Tees with that of a site off the Humber. On 
the basis of the rather limited oceanographic data 
available, the models indicate that the waste would 
mix throughout depth more quickly at the Humber 
site than at the Tees, but the shallowness of the 
water at the Humber would limit the rate of subse- 
quent dilution. Within 48 h of the waste becoming 
spread over the disposal area, the dilution at the 
Humber ground was predicted to 2200000 times; in 
the same period, the waste discharged off the Tees 
would be 9700000 times dilution. Under the strati- 
fied conditions which can occur at the Tees dispos- 
al area in summer, the estimated dilution would be 
reduced to 3700000 times. With steady and rela- 
tively weak residual currents, it was predicted that 
diluted effluent would not be completely clearer 
from either disposal area in the 2-3 days between 
successive discharges. However, the estimated di- 
lution of the effluent in this interval is several 
orders higher than concentrations known to be 
toxic to sensitive marine species and stronger resid- 
ual flows than those assumed are known to occur 
intermittently, so that significant build-up is unlike- 
ly and the waste would not have any long-term 
adverse effects on marine life. (Author’s abstract) 
W89-11385 


IDENTIFICATION AND QUANTIFICATION 

OF P-CHLOROBENZENESULFONIC ACID IN 

GROUNDWATER. 

National Enforcement 

Denver, CO 

For primary ‘bibliographic entry see Field 5A. 
W89-11404 


Investigations Center, 


BIOTOP IMPAIRMENT CAUSED BY POTAS- 


RIVERS (SCHAD 
KUNG DER KALI-ABWESSER IM BIOTOP 
DER WERRA UND OBERWESER), 
For primary bibliographic entry see Field 5C. 
W89-11432 


PRELIMINARY HYDROGEOLOGIC EVALUA- 
TION OF THE CINCINNATI ARCH REGION 
FOR UNDERGROUND HIGH-LEVEL RADIO- 
ACTIVE WASTE DISPOSAL, INDIANA, KEN- 
TUCKY, AND OHIO. 

Geological Survey, Raleigh, NC. Water Resources 


Div. 
For ar bibliographic entry see Field 2F. 
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ORGANIC NITROGEN IN SOILS 

WITH ACTIVATED SLUDGE. 

Volcani Inst. of Agricultural Research, Bet-Dagan 
(Israel). Inst. of Soil and Water. 

P. Fine, U. Mingelgrin, and A. Feigin. 

Soil Science Society of America Journal SSSJD4, 
Vol. 53, No. 2, p 444-450, March/April 1989. 4 fig, 
5 tab, 25 ref. Israel National Council for Research 
and Development Research Grant WT 222. 


INCUBATION STUDIES OF THE FATE OF 
AMENDED 


Descriptors: *Soil amendments, *Nitrogen com- 
pounds, *Sludge utilization, *Soil chemistry, *Ac- 
tivated sludge, Organic wastes, Soil physical prop- 
erties, Soil organic matter, Sludge, Ammonia, Ni- 
trification, Clays, Sand, Soil solution, Organic 
compounds, Incubation. 


Mineralization of sludge organic N and the effect 
of transformations in nitrogen compounds on soil 
solution composition were studied in incubated 
soil-sludge mixtures. Four soils were incubated 
with sludge at four mixing ratios (1-15 percent 
sludge) for 90 d at 35 C under continuous flow of 
water saturated air. Soil-water contents were main- 
tained at 60 percent of the 0.033 MPa tension. The 
extent of ammonification was 41 to 61 percent of 
the amount of sludge organic N added. Both soil 
properties and sludge content affected the extent of 
ammonification. The soils’ effect was relatively 
small. Only the clayey and sandy soils differed 
significantly (54.5 vs. 47.9 percent). The effect of 
sludge loading was more pronounced. At 1 and 5 
percent sludge contents, the ammonification was 
significantly greater (53 and 56 percent ammoni- 
fied) than at 10 percent (48 percent) or 15 percent 
(43 percent) sludge contents. The reduced ammon- 
ification at the higher sludge and clay content 
might be related to the more intense nitrification- 
induced salinization observed in these treatments. 
Sludge content and soil properties affected the 
initial rates of both ammonification and ammonia 
volatilization. Ammonification was linearly related 
to sludge and clay content, whereas the volatiliza- 
tion rate was similarly related to sludge content 
but inversely related to cation exchange capacity 
(CEC). Estimated half-lives for the added organic 
N is 2 to 8.5 d. Up to 87 percent of the ammonified 
sludge N was lost as gaseous species, mostly as 
ammonia. Sludge application to soils and subse- 
quent transformations could greatly influence soil 
solution chemistry and composition of exchange- 
able cations, depending mainly on its content. (Au- 
thor’s abstract) 
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STUDY OF SEWAGE SLUDGE TREATMENT 
BY MEIOBENTHOS, NITOCRA SP. AND MA- 
CROBENTHOS, NEANTHES JAPONICA 


(IZUKA). 

Tohoku Univ., Sendai (Japan). Biological Inst. 

For primary bibliographic entry see Field 5D. 
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SCENARIOS FOR REPOSITORY SAFETY 
ANALYSIS. 

Disposal Safety, Inc., Washington, DC. 

B. Ross. 

Engineering Geology EGGOAO, Vol. 26, No. 4, p 
285-299, April 1989. 2 fig, 2 tab, 31 ref. 


Descriptors: *Safety, *Performance evaluation, 
*Waste disposal, Probabilistic process, Simulation 
analysis, Decision making, Data processing, Data 
interpretation, Model studies, Numerical analysis. 


Three different approaches have been proposed to 
identify scenarios for performance assessments of 
high-level waste repositories: simulation, event 
trees, and judgment. Simulation models require 
large amounts of hard-to-obtain input data. Event 
trees tend to produce extremely large numbers of 
scenarios. Most published performance assessments 
rely on judgmental methods to choose scenarios. 
Whatever technique is used to identify scenarios, 
severe difficulties are encountered in assigning nu- 
merical probabilities to them. (Author’s abstract) 
W89-11588 


GEOCHEMICAL ENVIRONMENT, 

Virginia Univ., Charlottesville. Dept. of Environ- 
mental Sciences. 

J. S. Herman. 

Engineering Geology EGGOAO, Vol. 26, No. 4, p 
301-317, April 1989. 65 ref. 


Descriptors: *Underground waste disposal, *Waste 
disposal, *Radioactive wastes, *Geochemistry, 
Chemical properties, Model studies, Groundwater 
management, Soil contamination, Solubility, Mass 
transfer, Adsorption, Kinetics, Thermodynamics, 
Simulation analysis, Sensitivity analysis. 


Much of the assessment of high-level radioactive 
waste repositories will be accomplished through 
the application of geochemical models. Such 
models will be used to understand geochemical 
processes in the repository and the surrounding 
environment. The nature of currently available 
geochemical models is reviewed. The kinds of 
calculations that a number of these models perform 
include aqueous speciation, mineral solubility, and 
mass transfer reactions. Presently, there are limita- 
tions on the success of calculation of adsorption 
reactions and rate-limited reactions. Ongoing de- 
velopment of geochemical models requires that 
more work be done to compile thermodynamic 
and kinetic data, incorporate additional geochemi- 
cal processes and parameters into existing codes, 
and assess the accuracy of all simulations through 
validation studies and sensitivity analyses. (Au- 
thor’s abstract) 

W89-11589 


RADIATION EFFECTS ON CHEMISTRY. 
Battelle Pacific Northwest Labs., Richland, WA. 
R. J. Serne. 

Engineering Geology EGGOAO, Vol. 26, No. 4, p 
319-329, April 1989. 1 tab, 58 ref. 
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chemistry, *Water pollution sources, *Radioactiv- 
ity effects, *Waste disposal, *Groundwater, 
*Waste management, *Landfills, Solutes, Saline 
water, Closed systems, Hydrogen ion concentra- 
tion, Oxidation-reduction potential, Temperature, 
Pressure, Rock properties, Chemical degradation, 
Chemical analysis, Leachates, Clays, Heat, Irradia- 
tion, Corrosion, Acidity, Simulation analysis. 


The effects of ionizing radiation on simple solution 
systems have been studied by computer simulations 
of radiolysis in salt brine and dilute groundwater. 
The codes assume a closed homogeneous solution 
system in which reactants and products cannot 
enter or leave the system and species cannot dif- 
fuse towards or away from the source of radiation. 
Radiolysis of simple dilute groundwaters appears 
to be rather insensitive to the expected range of 
pH, temperature, and pressure in repositories. It is 
unclear whether this conclusion also holds for salt 
brine. The waste-package environment is much 
more complex than systems that have typically 
been studied in the past. None of the conceptual 





models account for potential interactions with the 
solids present in the waste-package and host rocks. 
This limitation results primarily from a lack of data 
and the current restriction to homogeneous (solu- 
tion only) reactions. Because the rocks and waste- 
package materials are the primary pH, Eh, and 
chemical buffers in the system, radiolysis experi- 
ments that neglect their presence cannot definitive- 
ly address the expected influence of radiation on 
solution chemistry. Experimental evidence sug- 
gests that radiolysis will not cause significant 
changes in waste-form leaching, or significant deg- 
radation in the physical stability of clays, crystal- 
line host rock, and packing materials. However, 
experiments in salt suggest that irradiation and heat 
could produce corrosive species that might affect 
canister corrosion and waste-form leaching. The 
possibility of enhanced container corrosion result- 
ing from nitric acid formation in the moist air of an 
unsaturated tuff repository also warrants attention. 
(Author’s abstract) 
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SUBSURFACE TRANSPORT IN WATER AND 
GAS. 


Safety, Inc., Washington, DC. 
For ett vid bibliographic entry see Field SB. 
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NATURAL ANALOGUES. 

Disposal Safety, Inc., Washington, DC. 

S. Amter. 

Engineering Geology EGGOAO, Vol. 26, No. 4, p 
431-440, April 1989. 38 ref. 


Descriptors: *Analog models, *Waste disposal, 
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— x control, Radioactive wastes, Landfills, 
1, Sealants, Performance evaluation. 


Natural analogs, which are occurrences of materi- 
als or processes which are analogous to ——— 
materials or processes in a waste repository, are 
used to clarify the ability of the geologic environ- 
ment and engineered system to contain the waste. 
It is hoped that natural analogs can provide data 
and insight on processes which TF ewapad occur on 
temporal or geometric scales which are too large 
to be studied in laboratory or field experiments. 
Natural analogs have been described for the study 
of transport and migration of radionuclides 
through the backfill and host rock, and the stability 
of backfill, shaft seals, waste forms, and waste 
containers. Natural analogs have also been suggest- 
ed as an aid in predicting overall repository per- 
formance. (Author’s abstract) 

W89-11592 


COMPARISON OF AN INDEX FUNCTION 
AND A VECTORIAL APPROACH METHOD 
FOR RANKING WASTE DISPOSAL SITES. 
National Water Research Inst., Burlington (Ontar- 
io). Lakes Research Branch. 

E. Halfon. 

Environmental Science and Technology 
ESTHAG, Vol. 23, No. 5, p 600-609, May 1989. 5 
fig, 4 tab, 21 ref. 


Descriptors: *Risk assessment, *Environmental 
protection, *Waste disposal, *Project planning, In- 
dexing, Ranking, Environmental effects, Hasse dia- 
grams, Data processing, Costs, Classification. 


ranking method, which avoids the use of index- 
A is applied to the classification and ranking of 38 
waste disposal sites in the Detroit, St. Clair, and St. 
Mary’s River areas. The ee method is based 
on the hypothesis that a set of measurements is 
generally necessary to create a ranking file. These 
measurements can be considered the elements of a 
vector, the ‘vector performance’, which identifies 
the environmental hazard of each site. This method 
performs several functions: (a) It ranks toxic con- 
taminants according to many criteria, tests, or at- 
tributes either in their original form, divided into 
classes, or with assigned weights. The ranking is 
displayed with Hasse diagrams, a useful tool adapt- 
ed from lattice theory. (b) It identifies contradic- 
tions in the ranking according to each criterion. If 
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many criteria are used, the number of contradic- 
tions increases. The ranking method analyzes all 
criteria and it shows ae the presence of 
contradictions. The user can then analyze the raw 
data to understand how the ranking is obtained and 
allseae oda teen eicieaaaen 
tradictory evidence is usually lost in lar, 
sheets with thousands of numbers. (©) The ranking 
system identifies which criteria are the most criti- 
cal for ranking purposes. This information is im- 
rtant when some criteria contain redundant in- 
‘ormation, information that is expensive to collect 
a or (White- 


Reimer-PTT) 
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FOREST MANAGEMENT: TREES RESPO 
TO WASTEWATER SLUDGE FERTILIZATION. 
Institut National de la Recherche Scientifique, 
Sainte-Foy (Quebec). 
D. Couillard, ae fe seen ie 

re) vironmen: t 
JEVMAW, ~~ 28, No. 3, p 235-242, April 1 1989. 
2 tab, 32 ref. N; Sciences and 
Research Council of Canada Grant A-3711. 
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A greenhouse study was conducted to evaluate the 
— of wastewater sludge as a fertilizer for 
ch (Larix larcina) seedlings g ew on sand. At 
the end of the experiment ich received 
the — — of sludge “had oo ~ 
gro results. treatment consisting 0 
N/ha as 17 applications of 25 kg N/ha ited 
the best yield. Compared to the control, the results 
of this treatment were superior by 350% for 
height, 210% for diameter, 375% for root biomass 
and 1140% for stem biomass. a the treatment 
with a single 25 kg N/ha lication displayed 
better yields than the control. a os 
q ith pape ea alae ae slud (patho 
wii e u ition of wastewater 
genic organisms, heavy metals, and scious 
pounds) are not of major importance in sludge 
Utilization if the sludge is to be used in the produc- 
tion of ligneous matter. However, the sludge must 


These 
have not taken into consideration the forest ecosys- 
tem as a whole. Therefore, nothing can be ad- 
vanced about possible —_ occurring to its 


fungi, bacteria, insect, and bird 

ever, because wastewater sludge must be 
of somewhere, it seems logical to oa these 
Wikia for its recycling. (White-Reimer-PTT) 


. How- 
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For primary Titagnghie entry see Field 2G. 
W89-11760 


WETTING FRONT INSTABILITY: 2. EXPERI- 
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New York State Coll. of Agriculture and Life 
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ical Engineering. 
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SOME THEORETICAL AND FIELD ASPECTS 
OF REINJECTION IN GEQTHERMAL RESER- 
VOIRS. 

California Univ., Berkeley. Earth Sciences Div. 
G. S. Bodvarsson, and V. Stefansson. 


Water Resources Research ee. Vol. 25, 
No. 6, p 1235-1248, June 1989. 21 fi Ly 52 ref. 
U.S. DOE Contract DE-AC03-76S 
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Heat transfer. 


Theoretical and field aspects of reinjection into 


hange with the host rock. (Author’s abstract) 
W89-11765 


APPROXIMATE SOLUTION FOR ONE-DI- 
MENSIONAL ABSORPTION IN UNSATURAT- 
ED POROUS MEDIA, 

California Univ., Berkeley. Earth Sciences Div. 
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WATER BALANCE AT A LOW-LEVEL RADIO- 

ACTIVE-WASTE DISPOSAL SITE. 

— Survey, Denver, CO. Water Resources 
iv. 

For primary bibliographic entry see Field 2A. 
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TOXICITY OF ALUM SLUDGE TO CERIO- 
DAPHNIA DUBIA AND PIMEPHALES. 

Johns Hopkins Univ., Shady Side, MD. Aquatic 
Ecology Section. 

For primary bibliographic entry see Field SC. 
W89-11816 


LONDON DUMPING CONVENTION--ITS DE- 
VELOPMENT AND _ SIGNIFICANCE TO 


gy Agency, Shannen, Ieand 
R. G. V. Boelens. 


IN: Canadian Conference on Marine Environmen- 
tal Quality: Proceedings, February 29-March 3, 
1988, Halifax, Nova Scotia. The International Insti- 
tute for T) ee 
1236 Henry St., Halifax, Nova Scotia, Canada. 

1988. p 35-45, 1 fig, 3 tab, 1 ref. 


Descriptors: *International agreements, *Ocean 
dumping, *London Dumping Convention, *Marine 
environment, *Water ss — Water pol- 
lution sag ee Standards, W: 

cineration, Waste management, Public 


Fifteen years after the establishment of the London 
Dumping Convention (LDC), this global agree- 
ment on the prevention of marine pollution is 


the LDC has effectively guided national ini 
trations toward more judicious use of these dispos- 
al methods. To many, the record of the Conven- 
tion endorses its continuing role in the prevention 
of marine pollution by wastes as well as an expand- 
ed role in the management of wastes. But for this 
to occur, change will be necessary. The percep- 

time enil polite of tadividedl chains with cuapent 
to the marine environment vary widely, to some 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5E—Ultimate Disposal Of Wastes 


extent influenced by divergent scientific opinion. 
The integration of national and international meas- 
ures for protecting the oceans is imperative. Effec- 
tive measures against marine pollution by wastes 
require commitment in practice as well as in princi- 
ple, but they must also allow for economic, social 
and geographical differences. As far as the member 
states of LDC are concerned, the common denom- 
inator should be clearly defined and measurable 
goals for marine environmental quality. From the 
scientific viewpoint, such goals should be linked to 
an holistic concept of waste management. (See also 
W89-11852) (Author’s abstract) 

W89-11854 


BOSTON HARBOUR: PAST PROBLEMS AND 
FUTURE SOLUTIONS. 

Environmental Protection Agency, Boston, MA. 
Region I. 

R. Kotelly. 

IN: Canadian Conference on Marine Environmen- 
tal Quality: Proceedings, February 29-March 3, 
1988, Halifax, Nova Scotia. The International Insti- 
tute for Transportation and Ocean Policy Studies, 
1236 Henry St., Halifax, Nova Scotia, Canada. 
1988. p 155-171, 6 fig, 7 tab. 


Descriptors: *Harbors, *Waste disposal, 
*Wastewater outfall, *Boston Harbor, *Water pol- 
lution effects, *Water quality management, *Man- 
agement planning, Sludge disposal, Wastewater 
disposal, Economic aspects, Costs, Social costs. 


Boston Harbor is one of New England’s greatest 
resources. It is economically important to the 
region, supporting transportation, shipping, fishing 
and shellfish harvesting. It is a valuable recreation- 
al resource, providing boating, swimming and 
island visitations. The resource has been signifi- 
cantly affected because of the continuous dis- 
charge of sludge and partially treated sewage over 
the past several decades. To correct this problem 
will take the will and energy of institutions at all 
levels of government--local, state and federal--as 
well as the overall support of the federal court 
system. Estimated costs of correction are close to 
three billion dollars. The majority of these costs 
will be borne by the ratepayers in the Massachu- 
setts Water Resource Authority system. Questions 
are being raised as to the necessity of clean up by 
those bearing the costs. Similar questions are raised 
to the ‘costs’ of not cleaning up the harbor. (See 
also W89-11852) (Author’s abstract) 

W89-11860 


ENVIRONMENTAL ASSESSMENT OF REME- 
DIAL ACTION AT THE RIVERTON URANIUM 
MILL TAILINGS SITE, RIVERTON, 
MING. VOLUME I: TEXT. 
Environmental Monitoring and Support Lab.-Cin- 
cinnati, OH. Biological Methods Branch. 

For primary bibliographic entry see Field 4C. 
W89-11880 


wyo- 


SOIL ABSORPTION OF SEPTIC TANK EF- 
: A FIELD STUDY OF SOME MAJOR 


SIN. 
Wisconsin Geological and Natural History Survey, 
Madison. 
J. Bouma, W. A. Ziebell, W. G. Walker, P. G. 
Olcott, and E. McCo’ 
University of Wisconsin-Extension Information 
Circular No. 20, 1972. 235p, 87 fig, 49 tab, 16 
photos, 77 ref. 


Descriptors: *Septic tanks, *Soil properties, *Wis- 
consin, *Land disposal, *Soil absorption capacity, 
*Wastewater disposal, *Path of pollutants, Saturat- 
ed soils, Percolation, Sand, Permeability, Ground- 
water movement, Loam, Mounds, Soil physical 
properties, Performance evaluation, Effluent seep- 
age, Ponding. 


Soil disposal of septic tank effluent was studied in 
20 systems in 12 major types of soil in Wisconsin. 
Processes of soil absorption of effluent from 
gravel-filled seepage beds and of groundwater 
flow were characterized by physical and hydrolog- 
ic methods. Ponding of effluent was observed in 
seepage beds over 9 months old, in the entire range 


of soils, including the most permeable, at the same 
time that the surrounding soil remained unsaturat- 
ed. This phenomenon apparently results from the 
presence of hydraulically resistant crusts a few 
centimeters thick at the interface between the seep- 
age bed and the surrounding soil. The effect of 
such crusts is to reduce the hydraulic head of the 
ponded effluent, thereby allowing unsaturated con- 
ditions to persist in the soil below the bed, and 
reducing infiltration rates 20 to 100-fold, as com- 
pared with those into uncrusted, saturated soil. 
Three types of disposal systems could be distin- 
guished in the different soils: (1) systems with a 
crusted bed surrounded by highly permea- 
ble sand; (2) systems with a severely crusted seep- 
age bed surrounded by permeable loamy soil mate- 
rials; and (3) systems that did not function for a 
variety of conditions, other than severe crusting, 
such as: (1) the soil surrounding the seepage bed 
had a low permeability that did not allow adequate 
absorption of effluent even in uncrusted soil; (2) 
bedrock, either creviced or massive, was too close 
to the soil surface to allow construction of a sub- 
surface seepage bed; or (3) a seasonally very high 
groundwater table flooded the subsurface seepage 
bed and made it ineffective in the Humbird sandy 
loam. An alternative to a conventional subsurface 
seepage bed in these areas is the ‘mound system’, 
consisting of a seepage bed built inside a mound of 
sandy soil fill material on top of the original soil 
surface. Soil physical data were used to calculate 
required dimensions of mounds for different soils. 

Monitoring results indicated that some systems 
worked well. (Lantz-PTT) 

W89-11884 


ENVIRONMENTAL ASSESSMENT OF SUB- 
SURFACE DISPOSAL OF MUNICIPAL 
WASTEWATER TREATMENT SLUDGE: IN- 
TERIM REPORT. 

R. Lofy. 

1977. 112p, 18 fig, 19 tab, 61 ref, 4 append. EPA 
Contract 68-01-3108. 


Descriptors: *Underground waste disposal, *Mu- 
nicipal wastewater, *Wastewater treatment, 
*Sludge dis , *Environmental effects, *Water 
= effects, Site selection, Climatology, Geo- 
ydrology, Sludge, Groundwater pollution, Sam- 
pling, Water analysis, Administrative agencies, 
Case studies. 


The disposal of municipal wastewater treatment 
plant sludge is a growing problem in the United 
States. Communities throughout the country are 
experimenting with various procedures for the dis- 
posal of sludge in an attempt to evolve a method 
best suited to their requirements. Regulatory agen- 
cies overseeing wastewater treatment and solid 
waste disposal in 48 states were contacted for 
information concerning wastewater treatment 
sludge disposal facilities in their respective states. 
Leads and recommendations from these agencies, 
as well as other sources, led to a preliminary 
investigation of over 300 such facilities in the U.S. 
An organized program has been developed by the 
US Environmental Protection Agency (EPA), 
Office of Solid Waste, to assess costs and the 
environmental impacts of different methods of 
sludge utilization and/or disposal. EPA awarded a 
contract in December 1974 to conduct an initial 
assessment of the environmental impacts of 
wastewater treatment sludge burial practices. 
Other features to be assessed included the econom- 
ics, operation and aesthetics of such practices. This 
study was conducted through January 1976. This 
report discusses the project execution and data 
trends of the initial study and has been organized 
into the following topic areas: identification of site 
selection criteria; discussion of case study site se- 
lection process employed; brief description of the 
individual case study sites highlighting climatologi- 
cal, geological, and topographic features--operat- 
ing practices--description of refuse and/or sludge 
quantities; discussion of scope and results of leach- 
ate, groundwater, soil, sludge, and gas monitoring 
at the case study sites; data evaluation and discus- 
sion of trends and relationships observed; descrip- 
tion of sampling procedures; and delineation of 
laboratory analytical procedures. (Lantz-PTT) 
W89-11885 


HAZARDOUS AND TOXIC MATERIALS: SAFE 
HANDLING AND DISPOSAL. 

For primary bibliographic entry see Field 5G. 
W89-11898 


INNOVATIVE ON-SITE TREATMENT/DE- 
STRUCTION TECHNOLOGIES FOR REMEDI- 
ATION OF CONTAMINATED SITES. 

URS Consultants, Inc., Long Beach, CA. Solid 
and Hazardous Waste Management Programs. 

M. Ghassemi. 

IN: Hazardous and Toxic Materials: Safe Handling 
and Disposal. John Wiley and Sons, New York. 
1988. p 345-411, 20 fig, 11 tab, 81 ref. 


Descriptors: *Decontamination, *Waste treatment, 
*Cleanup operations, *Water pollution treatment, 
Air trapping, Vapor extraction, Biological treat- 
ment, Vitrification, Land disposal, Temperature, 
Waste disposal, Landfills. 


It is now widely recognized that the traditional 
approaches to the cleanup of contaminated sites 
consisting of site isolation and/or excavation and 
redisposal in land based containment systems do 
not provide the desired long-term environmental 
protection. Waste treatment and destruction can 
provide a more permanent solution and are now 
being actively evaluated as alternatives to waste 
relocation and site isolation. Treatment/destruc- 
tion can be carried out on site (in situ or in mobile 
units) or at off-site facilities, with the former offer- 
ing the advantage of eliminating risks associated 
with waste transportation to off-site locations. 
Seven in situ and four above-ground mobile-site 
cleanup technologies are reviewed from the stand- 
point of operating principle, state of development, 
reported experience, and application requirements. 
The in situ technologies discussed are bioreclama- 
tion, soil vapor extraction, air stripping, steam/hot 
air stripping, immobilization, soil washing, and vit- 
rification. Three high-temperature destruction sys- 
tems, one low-temperature stripping, and a soil- 
washing system are reviewed as examples of inno- 
vative technologies for mobile system applications. 
Technologies that have been considered or used in 
the past for mitigating problems at contaminated 
sites have emphasized site isolation using physical 
barriers and/or removal of contaminated soil and 
waste for disposal at off-site land-based disposal 
facilities. According to the Environmental Protec- 
tion Agency (EPA), a total of 66 Record of Deci- 
sions (ROD) approved in fiscal year 1985 by the 
agency for remedial action at Superfund sites, 54% 
included off-site disposal of wastes as an element of 
the remedial action; on-site land filling (i.e., con- 
struction of an on-site containment facility or dis- 
posal cell to contain wastes) and site capping (i.e., 
construction of a synthetic, soil, or clay cap at the 
site to reduce infiltration into the waste) were 
involved in 42% of the cases. (See also W89-11898) 
(Lantz-PTT) 

W89-11902 


DESIGN SEMINAR HANDOUT: SLUDGE 
TREATMENT AND DISPOSAL. 

For primary bibliographic entry see Field 5D. 
W89-11908 


ANAEROBIC DIGESTER GAS, SOLAR 
ENERGY AND SLUDGE COMPOSTING IN 
MUNICIPAL WASTEWATER TREATMENT. 

G. M. Wesner. 

IN: Design Seminar Handout: Sludge Treatment 
and Disposal. Environmental Protection Agency 
Environmental Research Information ter 
Technology Transfer, 1977. p 120-177, 10 fig, 9 
tab, 28 ref. 


Descriptors: *Digester gas, *Waste disposal, *An- 
aerobic digestion, *Solar energy, *Composting, 
*Municipal wastewater treatment, Sludge diges- 
tion, Sludge, Wastewater treatment, Fuel, Heating. 


Sludge composting has received renewed interest 
recently. In an ongoing program, significant new 
data has been developed and an innovative com- 
posting system has been demonstrated. Municipal 
sludge composting operations are planned or in 





tion at several locations in the United States. 
is paper evaluates the potential for use of anaer- 
obic digester gas, solar energy and sludge com- 
—> municipal wastewater treatment facili- 
use of anaerobic digester gas has been 
pn Ba to some extent in wastewater treatment 
ee for many years. Digester gas is currently 
— at several plans to heat digesters and 
buildings and as fuel for oie that drive pumps, 
pet and agree Solar energy has not been 
ig treatment plants. Research has 
been a Lond | 4 Florida and Maryland on heat- 
ing digesters and one small plant in Maine, will use 
energy for water, space and digester heating. 

(See also W89-11908) (Lantz-PTT) 

W89-11911 


CHEMICAL FIXATION OF WASTES. 
Munici Environmental Research Lab., Cincin- 


nati, O) 
R.E. Landreth, and J. L. Mahloch. 
IN: ign Seminar Handout: Sludge Treatment 
and Disposal. Environmental Protection —— 
Environmental Research Information ter 
me Transfer, 1977. p 178-194, 3 fig, 3 tab, 
ref. 


Descriptors: *Waste disposal, *Wastewater treat- 
ment, *Chemical treatment, Municipal wastewater 
treatment, Research priorities, Field tests, Sludge, 
Land disposal, Sludge stabilization, Industrial 
wastes, Soil contamination, Leaching, Groundwat- 
er pollution, Literature review, Experimental data, 
Interagency cooperation. 


The rapid increase in the volume of wastes requir- 
= disposal to the land has caused concern over 
pet mg buildup of pollutants from long-term 
ication. Alternatives to the disposal of raw 
ps are being assessed and in the more promis- 
ing cases, demonstrated. One alternative under 
consideration is the chemical fixation of wastes. 
Chemical fixation may be defined as a process to 
limit or minimize the movement of contaminants of 
away from the disposal site and to improve the 
physical characteristics of the waste. Fixation usu- 
ally imparts increased — strength and al 
tects the potential pollutants of the waste from 
dissolution by rainfall or by groundwater. The 
bulk of the data base for chemical fixation technol- 
ogy has been developed — inorganic industrial 
wastes and air abatement residues. Selected proces- 
sors are now addressing municipal sewage sludge 
for chemical fixation but data are limited. Munici- 
pal sewage sludge data discussed in this paper were 
obtained from unpublished processor data. Current 
EPA research on chemicai fixation is being con- 
ducted through an interagency agreement with the 
U.S. Army Corps of Engineers at the Waterways 
Experiment Station. This research includes: (1) 
literature review to identify known commercial] 
available processors or processors far proven 4 
along in the development of a process to be consid- 
ered for testing; (2) a laboratory phase, leachability 
and durability, to evaluate selected sludges; and (3) 
a field evaluation phase consisting of lysimeters 
and actual subsurface monitoring of fixed waste 
aa sites. This research is being performed 
ilizing inorganic industrial wastes and air abate- 
ment residues. The laboratory phase of the re- 
search has recently been expanded to include mu- 
nicipal sewage sludges. ( also W89-11908) 


(Lantz- 
W89-11912 


INTRODUCTION TO THE PRINCIPLES OF 
LAND APPLICATION OF SLUDGE. 
Environmental Protection Agency, Washington, 
DC. Office of Solid Waste. 

For primary bibliographic entry see Field 5B. 
W89-11913 


PRELIMINARY ASSESSMENT OF THE EF- 
FECTS OF SUBSURFACE SEWAGE SLUDGE 
DISPOSAL ON GROUNDWATER QUALITY, 
we Fepery bibliographic entry see Field SC. 


PRINCIPLES OF LAND APPLICATION OF 
SEWAGE SLUDGE. 
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Purdue Univ., Lafayette, IN. Dept. of Agronomy. 

L. E. Sommers. 

IN: Design Seminar Handout: Sludge Treatment 

and Disposal. Environmental Protection Agency 

Environmental Research Information Center 

be age Transfer, 1977. p 228-273, 6 fig, 16 
, 21 ref. 


Descriptors: *Wastewater disposal, *Land dispos- 
al, *Sludge , Nutrient requirements, Envi- 
ronmental quality, Soil properties, Waste manage- 
ment. 


The application of sewage sludge on land can be 
viewed from two standpoints--first, the rates of 
= lication are consistent with utilization of the 
t nutrients in sludge by a growing plant (i.e., 
pee approach), and second, the maximum 
possible amount of sewage sludge is applied in a 
minimum amount of time (disposal approach). 
From the standpoint of maintaining - - envi- 
ronment, the recycling approach should be adopt- 
ed when considering application of sewage sludges 
on agricultural land. The successful operation of a 
program utilizing application of sewage sludge on 
land is dependent on a knowledge of sludge, soil, 
and crop c'! and of the management 
required to maintain environmental quality. The 
approach adopted in this discussion is to present 
information on: (1) sludge sampling and analysis; 
(2) soil properties and the fate of constituents 
added to soil in sewage sludge; (3) nutrient require- 
ments of crops and techniques for assessing soil 
and crop interactions; (4) management methodolo- 
gies; and (5) application techniques. (See also W89- 
11908) (Lantz-PTT) 
W89-11915 


SPRAY DISPOSAL OF TREATED DOMESTIC 
WASTEWATER ON UPLAND FRAGIPAN 
SOILS IN A SEVERE WINTER CLIMATE. 
Vermont Dept. of Water Resources, Montpelier. 
P. H. Flanders. 
IN: Water Pollution Control in Low Density 
: Proceedings of a Rural Environmental En- 
gineering Conference, September 26-28, 1973, 
Warren, Vermont. University Press of New Eng- 
land, Hanover, New Hampshire, 1975. p 15-21, 4 
fig, 1 tab, 8 ref. 


Descriptors: *Wastewater disposal, *Wastewater 
irrigation, *Spray irrigation, Fragipan soils, Soil 
properties, Regulations, Cold regions, Vermont, 
Seasonal variation, Temperature, Ice. 


On May 27, 1971, the Vermont Water Resources 
Board adopted ‘Regulations Governing Water 
Classification and Control of Quality,’ which estab- 
lished as ‘pristine streams’ those with flow above 
an elevation of 1500 ft or a rate of flow of < 1.5 cu 
ft/sec at any elevation and prohibited discharges to 
them that would degrade their quality in any re- 
spect. The adoption of these regulations initiated a 
search for an alternate disposal method in the 
upland areas of severe soil conditions. Much of 
Vermont, however, is subject to hi a 
water tables, shallow soils to bedroc! 

slopes in excess of 8%. Winter pee theo 
Vermont are often -25 C to -30 F with high 
temperatures for some days not exceeding 0 F. A 
desire to protect the groundwater resources fo- 
cused investigations on the fragipan soils because 
of their natural protection against direct recharge. 
After this manner of evaluating the hydraulic ca- 
pacity of fragipan and an acceptable spray er 
site was determined, the question of whether 
spraying during winter months would produce the 
desired results was still to be answered. A small 
experimental spray system was operated for two 
winters to evaluate the effects of winter spraying. 
One of the first discoveries from observation and 
ice sampling was that selective freezing was occur- 
ring within temperature ranges from 10 F to 32 F, 
which affected the quality of ice formed and of the 
effluent entering the soil. At temperatures below 
10 F, the ice quality approached the quality of the 
effluent. During — of the system the yes | 
falls on the ice formed the previous week and 
flows laterally over it to the lower edge where it 
percolates through the snow and enters the soil. 
These operation and design features, which include 
an effluent storage facility with capacity to store 
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two months flow for complete holding during 
April and May, are summarized as: : (1) sprinkler 
layout with nonoverlapping patterns in the direc- 
tion of surface water m« t; (2) storage pond 
with capacity to store two months of wastewater 
volumes; (3) system pumps and designed to 
deliver the average daily flow to the disposal field 
in an 8-hr period; (4) no Se ph ed 
tures are < 10 F; and (5) dual pum; 

such that two separate areas 

simultaneously in an 8-hr period to allow disposal 
of effluent stored during the cold periods. (See also 
W89-11953) (Lantz-PTT) 

W89-11955 





LAND TREATMENT OF WASTEWATERS FOR 
RURAL COMMUNITIES. 

Cold Regions Research and Engineering Lab., 
Hanover, NH. 

For primary bibliographic entry see Field 5D. 
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LIMITS TO GROWTH AND SEPTIC TANKS. 

Connecticut Univ., Storrs. Dept. of Geology and 

Geophysics. 

T. L. Holzer. 

IN: Water Pollution Control in Low Density 

Areas: of a Rural Environmental En- 
ing Conference, September 26-28, 1973, 

Warren, Vermont. University Press of New Eng- 

land, Hanover, New Hampshire, 1975. p 65-74, 5 

fig, 2 tab, 16 ref. 


contamination, Nitrates, Connecticut. 


In regions where groundwater circulates in a rela- 
tively thin zone near the surface, an estimation of 
the quantity of annual recharge to groundwater 
makes it feasible to compute the maximum popula- 
tion which the region can support if waste disposal 
is via septic tank systems and water supplies are 
extracted on site. Since final treatment by the 
groundwater system primarily is dilution with un- 
contaminated recharge, the ability of soils to ren- 
ovate effluent must be known. If septic tank sys- 
tems are situated in areas with well-drained soils 
and relatively deep water tables, nitrate is the final 
product — concern after renovation by 
the soil. In eastern Connecticut, the dilution re- 


3 regions, 
graphic conditions aiventle to septic tank sys- 


tems may place more it limitations on de- 
velopment than the limitations imposed by safe- 
guarding groundwater quality. These conditions 
prevail in much of eastern Connecticut. Regardless 
of which analysis places the greater limitation on 
development, regional planning of the distribution 
of residential development is necessary in order to 
minimize the public health problems caused by 
community dependence on septic tank systems for 
waste di . (See also W89-11953) (Lantz-PTT) 
W89-11959 


ANALYSIS OF SEPTIC TANK SURVIVAL 
DATA FROM 1952 TO 1972 IN FAIRFAX 
COUNTY VIRGINIA, 

Fairfax County Health Dept., VA. Div. of Envi- 
ronmental Health. 

J. W. Clayton. 

IN: Water Pollution Control in Low Density 
Areas: Proceedings of a Rural Environmental En- 
gineering Conference, September 26-28, 1973, 
Warren, Vermont. University Press of New Eng- 
land, Hanover, New Hampshire, 1975. p 75-87, 4 
fig, 4 tab. 


Descriptors: *Waste management, * 


t, *Septic tanks, 
*Waste disposal, *Regulations, *Virginia, *Fairfax 
County, Soil properties. 
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Fairfax County, Virginia has records of septic tank 
systems installed in the 1930’s and officials are 
aware that some were installed even earlier. In 
1949, septic tank systems were installed with a 
minimum of supervision and concern for the types 
of soil conditions. In one area of the county there 
were hundreds of malfunctioning systems with no 
means for correction. The problem necessitated a 
$20 million bond issue for sanitary sewers in 1953, 
the first real expansion of the county sewer con- 
struction and extension program. This created the 
need to identify these questionable soils. During 
1954 and 1955 while a soils survey was being 
conducted and ma) environmental health offi- 
cials worked cl 1 A gpd the soil scientists to 
make correlation studi ig percolation 
rates with certain soils, ry oad that water 
table soils could be identified by type and eliminat- 
ed from future consideration for individual sewage 
disposal systems with subsurface absorption. It also 
became apparent that the county’s septic tank ordi- 
nance at that time was quite inadequate and a 
committee was appointed by the Board of Supervi- 
= 4 repare a more modern ordinance incorpo- 
i new concepts in the design and installa- 
rm of tic tank systems. Some of the major 
factors included in the ordinance are: (1) the use of 
percolation tables for sizing drainfields and seepage 
pit systems; (2) specific construction requirements 
for tanks, drainfields, and pit systems; and (3) 
bonding and licensing contractors before permit- 
ting them to engage in septic tank system construc- 
tion. By 1971-73, building in Fairfax County had 
reached a and the sanitary sewers and sewage 
treatment facilities were crowded to maximum use. 
In 1972, officials found: (1) that the average life of 
an individual sewage disposal system with an ab- 
sorption field or seepage pits was then averaging 
about 20 to 30 yrs instead of the 15 to 20 yrs they 
were quoting; (2) the analysis of almost 6,000 sys- 
tems on an annual basis yielded survival rates of at 
least 94%; and (3) of 75 systems whose failures 
were resolved by connection to public sewers, the 
median life span was about 18 yrs, and 88% had 
life spans of at least 10 yrs. (See also W89-11953) 
tz-PTT) 
W89-11960 


USE OF SOIL FOR DISPOSAL AND TREAT- 
MENT OF SEPTIC TANK EFFLUENT. 
Wisconsin Univ., Madison. Dept. of Soil Science. 


For primary bibliographic entry see Field 5D. 
W89-11961 


VIRUS MOVEMENT INTO GROUNDWATER 
FROM SEPTIC TANK SYSTEMS. 
Maine Univ., Orono. Dept. of Civil Engineering. 


For primary bibliographic entry see Field 5B. 
W89-11965 


WATER QUALITY AND SOLID WASTE PROB- 
LEMS IN RURAL NEW MEXICO AND SOME 
SOLUTIONS. 

Environmental Improvement Agency, Tesuque, 
NM. Water Supply Div. 

For primary bibliographic entry see Field 5G. 
W89-11971 


THIRTY-FIVE YEARS OF USE OF A NATU- 
RAL SAND BED FOR POLISHING A SECOND- 
ARY-TREATED EFFLUENT. 

Rensselaer Polytechnic Inst., Troy, NY. Dept. of 
Environmental Engineering. 

For primary bibliographic entry see Field 5D. 
W89-11972 


EVALUATION OF PROPOSED ANIMAL 

MANURE HANDLING PRACTICES. 

Texas Tech Univ., Lubbock. Dept. of Civil Engi- 

neering. 

G. A. Whetstone. 

IN: Water Pollution Control in Low Density 

Areas: Proceedings of a Rural Environmental En- 

gineering Conference, September 26-28, 1973, 

Warren, Vermont. University Press of New Eng- 

pa "eens New Hampshire, 1975. p 359-367, 
re! 


Descriptors: *Waste disposal, *Manure, *Farm 
wastes, Recycling, Waste treatment. 


It has been calculated that the gross national pro- 
duction of manure exceeds two billion tons/yr. 
Much of this is deposited directly on range or 
pasture to be recycled in ways which gladden an 
ecologist’s heart. Moreover, the manure which ac- 
cumulates in barnyards, chicken houses, and milk- 
ing parlors has traditionally been returned to the 
land for its fertilizer and soil conditioner values. 
Now three significant trends are rendering this 
procedure inadequate: (1) the operators of feedlots, 
finishing pens, or poultry houses frequently have 
insufficient land under their control for beneficial 
spreading to be feasible; (2) confined feeding oper- 
ations have tended to locate near the edges of 
towns where transportation and other facilities 
were available. This has reduced both the area 
available for land application of manure and the 
acceptance by neighbors of the practice; and (3) 
pollution has become anathema. If costs could be 
disregarded, the most acceptable alternative to 
land spreading is the thermochemical alteration of 
manure to obtain such products as electricity, oil, 
gas, or building materials. The market for them is 
essentially unlimited, and the unit value of energy 
is certain to increase in the future. Costs are formi- 
dable, however. Refeeding, although once prac- 
ticed on American farms, is now strongly discour- 
aged. Utilization of manure as a component of feed 
is currently forbidden in the U.S.A., although it is 
legal in Canada and the United Kingdom. Re- 
search has been encouraged in the States, and a 
considerable body of knowledge has been accumu- 
lated, though not all of it has been placed in the 
public domain. However, the idea behind refeeding 
is a valuable one, and should be the subject of 
continued research in the U.S.A. Land disposal of 
manure is frequently accompanied by a plowing in 
for the dual purpose of retaining volatile nutrients 
in the soil, where they may be beneficial and of 
keeping them out of the air, where they constitute 
oe. (See also W89-11953) (Lantz-PTT) 
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WATER SUPPLY AND WASTEWATER DIS- 
POSAL: INTERNATIONAL ALMANAC, 
VOLUME 1. 


For primary bibliographic entry see Field 5F. 
W89-11983 


WATER SUPPLY AND WASTEWATER DIS- 
POSAL: INTERNATIONAL ALMANAC, 
VOLUME 2. 

For primary bibliographic entry see Field 5F. 
W89-11984 


WATER SUPPLY AND WASTEWATER DIS- 
POSAL: INTERNATIONAL ALMANAC, 
VOLUME 3. 


For primary bibliographic entry see Field 5F. 
W89-11985 


WATER SUPPLY AND WASTEWATER DIS- 
POSAL: INTERNATIONAL ALMANAC, 
VOLUME 4. 

For primary bibliographic entry see Field 5F. 
W89-11986 


WATER SUPPLY AND WASTEWATER DIS- 
POSAL: INTERNATIONAL ALMANAC, 
VOLUME 5. 

For primary bibliographic entry see Field 5F. 
W89-11987 


WATER SUPPLY AND WASTEWATER DIS- 
POSAL: INTERNATIONAL ALMANAC, 
VOLUME 6. 

For primary bibliographic entry see Field 5F. 
W89-11988 


WATER SUPPLY AND WASTEWATER DIS- 
POSAL: INTERNATIONAL ALMANAC, 
VOLUME 7. 


For primary bibliographic entry see Field 5F. 
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WATER SUPPLY AND WASTEWATER DIS- 
POSAL: INTERNATIONAL ALMANAC, 
VOLUME 8. 

For primary bibliographic entry see Field 5F. 
W89-11990 


WATER SUPPLY AND WASTEWATER DIS- 
POSAL: INTERNATIONAL ALMANAC, 
VOLUME 9. 

For primary bibliographic entry see Field 5F. 
W89-11991 


Proceedings of the Sth National Conference held 
April 19-21, 1988, Las Vegas, Nevada. 1988. 571p. 


Descriptors: *Hazardous wastes, *Waste disposal, 
*Cleanup operations, *Water pollution prevention, 
*Conferences, Monitoring, Waste management, 
Water pollution treatment, Groundwater pollution, 
Wastewater treatment, Waste disposal sites, Incin- 
eration, Soil contamination, Radioactive wastes, 
Organic compounds, Fate of pollutants, Leachates, 
Legislation, Regulations. 


By 1987, there were more than 1000 sites included 
or proposed for the National Priorities List (NPL) 
of Superfund. Remedial investigations and feasibili- 
ty studies have been conducted at more than 300 
NPL sites. Sixty sites are being cleaned up and 
emergency cleanups have been initiated at about 
400 NPL and non-NPL sites. There are also some 
NPL sites that are being cleaned up by private 
groups under EPA supervision. Under the Com- 
prehensive Environmental Response Compensa- 
tion and Liability Act (CERCLA) or ‘Superfund’, 
EPA developed a strategy composed of three 
major elements. The first called for assessing the 
uncontrolled hazardous waste sites in the Agency’s 
current inventory. Second, those sites which pre- 
sented an imminent threat to public health or the 
environment were to be stabilized. Third, using the 
National Contingency Plan for guidance, the NPL 
sites were ranked to receive priority attention for 
remedial cleanup action. These ‘Proceedings’ con- 
tain more than 130 papers and seminar outlines that 
emphasize the latest developments and cumulative 
experiences gained from the spectrum of the Re- 
source Conservation and Recovery Act and Super- 
fund activities. The papers are presented within the 
following divisions: (1) contaminated aquifer con- 
trol; (2) hazardous waste treatment; (3) waste mini- 
mization; (4) contaminated soil treatment; (5) in 
situ treatment; (6) barrier construction; (7) inciner- 
ation; (8) site remediation; (9) spills and cleanup; 
(10) disposal site management; (11) site closure; 
(12) underground storage tanks; (13) RAD waste 
and mining; (14) risk assessment; (15) monitoring 
and sampling; (16) volatile hazardous materials de- 
tection and management; (17) volatile organic 
management; (18) fate of contaminants; (19) health 
and endangerment; (20) leachate; (21) Federal 
policy papers; (22) Title III and public right-to- 
know; (23) environmental assessment; (24) liability; 
and (25) state and local programs. (See also W89- 
12002 thru W89-12074) (Lantz-PTT) 

W89-12002 


PRACTICAL APPROACH FOR THE BIOLOGI- 
CAL REMEDIATION OF HAZARDOUS 
WASTE SITES. 

Bioprocess Engineering, Inc., Wilmington, DE. 
For primary bibliographic entry see Field 5G. 
W89-12022 


FIELD INVESTIGATION Ox MACROFEA- 
TURES IN COMPACTED SOIL. 

Brown (K.W.) and Associates, Inc., College Sta- 
tion, TX. 

For primary bibliographic entry see Field 5B. 
W89-12026 





CONSTRUCTION QUALITY ASSURANCE FOR 
SAND-BENTONITE LINERS. 

Ardaman and Associates, Inc., Orlando, FL. 

J. E. Garlanger, and F. K. Cheung. 

IN: HWHM 88: Hazardous Wastes and Hazardous 
Materials. Proceedings of the 5th National Confer- 
ence held April 19-21, 1988, Las Vegas, Nevada. 
1988. p 192-197, 9 fig, 6 tab, 7 ref. 


Descriptors: *Waste disposal, *Liners, *Water pol- 
lution prevention, *Sand, *Landfills, *Quality con- 
trol, Construction, Waste disposal, Bentonite, Soil 
compaction, Permeability. 


The quality control program for the construction 
of a sand-bentonite sanitary landfill liner in Osceola 
County, Florida is described and the methodolo- 
gies and procedures used to interpret the test data 
and assess the performance of the installed liner are 
discussed. The available borrow soil was a fine 
sand with an average fines content of approximate- 
ly 3%. The specified permeability of the 8-in. thick 
sand-bentonite liner was 10 microcentimeters 
(ucm)/sec or less. Preliminary testing of sand-ben- 
tonite mixes was conducted in the laboratory to 
evaluate the feasibility of various bentonite prod- 
ucts to be used for actual production. Three test 
strips were constructed at the landfill site prior to 
actual production to evaluate the field mixing and 
construction procedures. The test results indicate 
that a bentonite content of approximately 7.5% 
was required under field processing conditions to 
achieve the specified permeability of 10 ucm/sec 
compared to a bentonite content of about 4% that 
was required under laboratory processing condi- 
tions. A nominal bentonite content of 8.8% was 
used for actual production to account for variation 
of bentonite content within the liner resulting from 
the limitations of the field — and mixing 
procedures. Based on the test data collected during 
actual production, the installed liner has an aver- 
age thickness of 8.3 in. and a calculated equivalent 
coefficient of permeability of 4.7 nanocm/sec. In 
terms of seepage rate and leachate retention time, 
the installed liner exceeds both the Florida Depart- 
ment of Environmental Regulation bottom liner 
design standards and the proposed design criteria. 
(See al also W89-12002) (Lantz-PTT) 

W89-12027 


HYDRAULIC CHARACTERISTICS OF MODEL 
SOIL-BENTONITE SLURRY CUTOFF WALLS. 
Cincinnati Univ., OH. Dept. of Civil and Environ- 
mental Engineering. 

For primary bibliographic entry see Field 5G. 
W89-12028 


DESIGN AND CONSTRUCTION OF EFFEC- 
TIVE SOIL LINERS. 

Brown (K.W.) and Associates, Inc., College Sta- 
tion, TX. 

For primary bibliographic entry see Field 5G. 
W89-12029 


CHEMICAL COMPATIBILITY TESTING OF 
GEOSYNTHETICS TO BE USED AS CONTAIN- 
MENT BARRIERS IN HAZARDOUS WASTE 
MANAGEMENT. 

Texas Research Inst., Inc., Austin. 

For primary bibliographic entry see Field 8G. 
W89-12030 


ORGANIC FLUID EFFECTS UPON BENTON- 
ITE. 


Bentec, Ferndale, MI. 


For primary bibliographic entry see Field 5G. 
W89-12031 


EVALUATION OF REMEDIAL ALTERNA- 
TIVES FOR AN INACTIVE INDUSTRIAL 
LANDFILL. 

Weston (Roy F.), Inc., West Chester, PA. 

For primary bibliographic entry see Field 5G. 
W89-12032 


DEVELOPMENT AND OPERATION OF AN 
EFFICIENT CYCLONIC INCINERATION 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Ultimate Disposal Of Wastes—Group 5E 


DEMONSTRATION SYSTEM FOR INDUSTRI- 
AL WASTEWATER. 

Institute of Gas Technology, Chicago, IL. 

For primary bibliographic entry see Field 5D. 
W89-12033 


HANSCOM AFB HAZARDOUS WASTE DIS- 
POSAL AREA CLEANUP. 

Engineering-Science, Inc., Syracuse, NY. 

For primary bibliographic entry see Field 5G. 
W89-12034 


WASTE DISPOSAL IN THE FEDERAL REPUB- 
LIC OF GERMANY. 

Bilfinger und Berger Bauakti 
heim (Germany, F.R.). 

V. Gossow, and P. Aubel. 
IN: HWHM 88: Hazardous Wastes and Hazardous 
Materials. Proceedings of the Sth National Confer- 
ence held April 19-21, 1988, Las Vegas, Nevada. 
1988. p 306-309, 6 fig. 


gesellschaft, Mann- 





Descriptors: *Waste disposal, *Water pollution 
prevention, *West Germany, *Hazardous 
Containment, Leachates, Storage facilities, Waste 
storage. 


The Federal Waste Disposal Act of August 27, 
1986, has created the legal basis for the orderly 
disposal of waste in the Federal Republic of Ger- 
many. A newly developed multi-layer base sealing 
system, which provides for inspection of its effica- 
cy and repair, is outlined. Special emphasis is on 
the avoidance or minimization of leachate, current- 
ly the most significant problem in the field of waste 
di . The various roof structures which can be 
used to protect the waste against precipitation and 
the attendant formation of leachate are examined 
and compared. In this connection, a new, mainte- 
nance-free roof structure which has no intermedi- 
ate supports and allows spans of up to 300 m., has a 
relatively low deadweight and can be shifted ‘longi- 
inally, thus causing no downtime costs or costly 
relocation. The structure’s high cost-effectiveness 
is another important factor. The combination of 
efficient base sealing systems, disposal techniques 
aimed at the reduction of leaching of the waste and 
roofing the dumping areas, constitutes optimum 
waste disposal technology. (See also W89-12002) 
(Lantz-PTT) 
W89-12041 


CLOSING A HAZARDOUS WASTE FACILITY: 
ENVIRONMENTAL CONCERNS. 
Environmental Science and Engineering, Inc., Salt 
Lake City, UT. 

D. L. Whiting. 

IN: HWHM $8: Hazardous Wastes and Hazardous 
Materials. Proceedings of the Sth National Confer- 
ence held April 19-31, 1988, Las Vegas, Nevada. 
1988. p 310-313, 6 fig, 2 tab. 


Descriptors: *Superfund, *Waste disposal sites, 

*Hazardous wastes, *Project planning, Waste dis- 
posal, Management rie on Waste storage, Costs, 
Water pollution prevention, Landfills, Leachates. 


Provisions for closure and post-closure care are an 
integral part of the waste control system. Accord- 
ingly, under Resource Conservation and Recovery 
Act (RCRA) Section 3005(a), all treatment, stor- 
age and disposal of hazardous wastes is prohibited 
pp a permit in accordance with the Section 
3004 standards. The applicability of these provi- 
sions to hazardous waste sites in industry and at 
governmental facilities are discussed. A general 
discussion on the closure and post-closure provi- 
sions of RCRA regulations as currently amended 
with emphasis on the engineering and environmen- 
tal aspects are presented. The requirements for 
run-on/runoff control, pond lining, leachate con- 
trol and groundwater monitoring as related to 
landfills, impoundments, waste piles, incinerator 
and underground tank control systems are also 
discussed. Cost factors are presented only to illus- 
trate the potential impacts since exact costs are 
specific to each individual site. (See also W89- 
12002) (Lantz-PTT) 
W89-12042 


SITE CHARACTERIZATION AND CLOSURE. 
ERT, Inc., Camarillo, CA. 

For primary bibliographic entry see Field 5G. 
W89-12044 


CLOSURE OF A RCRA IMPOUNDMENT BY 
BIODEGRADATION AND FIXATION. 
Monsanto Chemical Co., St. Louis, MO. 

B. S. Yare, and E. F. Stecher. 

IN: HWHM 88: Hazardous Wastes and Hazardous 
Materials. Proceedings of the Sth National Confer- 
ence held April 19-21, 1988, Las Vegas, Nevada. 
1988. p 328-331, 2 fig, 5 tab. 


perme» *Sludge stabilization, *Industrial 
wastes, * ion, *Waste disposal, Sludge 
a Waste storage, Containment. 


An attempt was made to close a 5-acre Resource 
Conservation and Recovery Act impoundment at 


Due to a larger than anticipated 
vo apne yd sludge, problems with ogy dewater- 
ing excessive precipitation, the attempt was 
— As an alternative to 

Senge ange 6 an ee 
nT 0 ai ciotgo bad. toning. copecty of 
ge a capacity o 
2,000 Ib/sq ft. A high density polyethylene lined 
vault was constructed at one end of the impound- 
ment and the stabilized sludge was placed in it. 
(See also W89-12002) (Author’s abstract) 
W89-12045 


STRATEGIES FOR EXTERNAL LEAD DETEC- 
TION OF UNDERGROUND STORAGE TANKS. 
Environmental Monitoring and Support Lab., Las 


Vegas, NV. 
For primary bibliographic entry see Field 7A. 
W89-12047 


SITE CLOSURE AND PERPETUAL CARE OF 
A LOW-LEVEL RADIOACTIVE WASTE DIS- 
POSAL FACILITY IN SEMI-ARID CLIMATE. 
P. N. Singh, K. H. Breeden, and S. L. A. Hana. 
IN: HWHM 88: Hazardous Wastes and Hazardous 
Materials. Proceedings of the Sth National Confer- 
ence held April 19-31, 1988, Las Vegas, Nevada. 
1988. p 351-358, 6 fig, 6 tab, 35 ref. 


Descriptors: *Semiarid climates, *Radioactive 

wastes, *Waste disposal sites, *Waste t, 

*Water pollution prevention, Monitoring, Vegeta- 
Main Infil w 


A study has been performed on site closure and 
perpetual requirements for 


logical transport of wastes to the surface and sub- 
surface gas movement. The destructive processes 
considered are wind erosion, 
or damage of cover, oe 

subsidence and i 


shearaeanibes processes. The most important 
clement for the limitation of infiltration is the es- 
tablishment of a deep-rooted vegetative cover over 
the waste trenches. Because the effect of vegeta- 
tion depends on climatic conditions and varies 
seasonally and because certain natural processes 
can cause er ene Pee. 


layer including coarse material is needed to protect 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5E—Ultimate Disposal Of Wastes 


the cover against wind erosion. Post-closure activi- 
ties include security, maintenance of the cover 
system and monitoring. Over the long-term, after 
the lapse of institutional control, security will 
depend heavily on the cover system itself, particu- 
larly on the biotic barrier. Maintenance of the 
cover through the period of institutional control 
will depend on regular inspection and on the moni- 
toring program. Local monitoring on the Richland 
Facility should include plant tissue monitoring, 
vadose zone monitoring, groundwater monitoring 
and monitoring within the cover system. (See also 
W89-12002) (Lantz-PTT)3985000 

W89-12049 


STATE REGULATORY APPROACHES TO 
MANAGEMENT OF MINING WASTES. 

CDM Federal Programs Corp., Fairfax, VA. 

For primary bibliographic entry see Field 6E. 
W89-12050 


HAZARD RANKING: A JOB FOR GEOGRAPH- 
IC INFORMATION SYSTEMS. 

Nevada Univ., Las Vegas. Environmental Re- 
search Center. 

C. K. Fitzsimmons, M. J. Hewitt, and F. Mynar. 
IN: HWHM 88: Hazardous Wastes and Hazardous 
Materials. Proceedings of the 5th National Confer- 
ence held April 19-21, 1988, Las Vegas, Nevada. 
1988. p 381-385, 3 fig, 4 tab, 7 ref. EPA Contracts 
CR812189-01 and 68-0-245. 


Descriptors: *Geographic information systems, 
*Waste disposal, *Risk assessment, *Maps, *Haz- 
ardous wastes, *Information systems, *Project 
planning, Path of pollutants, Public health, 
Groundwater pollution, Databases, Water pollu- 
tion. 


The implementation of EPA’s Hazard Ranking 
System (HRS) is assessed in a geographic informa- 
tion system (GIS) environment. The requirements 
of the HRS for determining potential risk from 
hazardous waste sites to humans and to natural 
systems via air, surface water, groundwater, fire 
and explosion and direct contact routes are ex- 
plored. The information requirements of the HRS 
are broken down into thematic layers and are 
matched with GIS operational tools to provide an 
assessment of how the GIS could provide an ob- 
jective HRS score. Polygonal data representing 
aquifer boundaries, soils, depth to aquifer, precipi- 
tation, evaporation, and population may be 
achieved in a geographic information system to 
serve as input to the HRS process. These data 
combined with the distance to the nearest well and 
the population served result in a synoptic map of 
groundwater exposure routes. Overlaying waste 
location with slopes, rainfall, land use, location of 
intake points and population data provides a syn- 
optic view of surface water exposure routes and 
permits the calculation of an HRS score. (See also 
'W89-12002) (Author’s abstract) 

W89-12053 


RISK ASSESSMENT FOR HAZARDOUS MaA- 
TERIALS CONTAINMENT STRUCTURE. 

Texas Univ. at San Antonio. 

C. S. Shih, and A. Arroyo. 

IN: HWHM 88: Hazardous Wastes and Hazardous 
Materials. Proceedings of the 5th National Confer- 
ence held April 19-21, 1988, Las Vegas, Nevada. 
1988. p 389-400, 6 fig, 11 tab, 10 ref. 


Descriptors: *Waste disposal, *Containment, 
*Concrete structures, *Hazardous wastes, *Risk 
assessment, *Waste management, Reinforced con- 
crete, Structural engineering, Design standards, 
Concrete testing. 


Risk assessment for reinforced concrete contain- 
ment structures has become a major concern to the 
planners, engineers and site managers for hazard- 
ous material control and disposal and to the public 
in general. The failure of these structures has led to 
the leakage or exfiltration of hazardous materials 
to its surroundings. However, failure mechanisms 
may include engineering defects such as improper 
design specifications for liner and reinforced con- 
crete, improper mixes for liner and concrete. unsat- 


isfactory quality of materials used for either one or 
both, mishaps during construction, incomplete de- 
tailing, or lack of sound inspections. Failure also 
could be triggered due to incomplete knowledge 
and subsequent ill-conceived design in response to 
specific geotechnical considerations including such 
information as wetting and a cycles, or spatial 
freeze-thaw cycles. The successful containment of 
hazardous materials oe thorough evaluation 
of alternative courses of action during both design 
and construction phases, while the minimization of 
failure is the primary objective. This evaluation 
can use an adaptation of modern risk assessment 
methodology. The authors have developed an inte- 
grated risk assessment methodology based on 
event tree and fault tree analyses coupled with 
revealed preference evaluation. A comprehensive 
fault tree for a typical lined hazardous waste rein- 
forced concrete containment structure has been 
developed. A series of sensitivity analyses using 
the fault tree as the basic framework has been 
conducted to assess the relative impacts of various 
engineering design sub-tasks upon the structural 
stability and containment effectiveness. (See also 
W89-12002) (Lantz-PTT) 

W89-12055 


DEVELOPMENT AND EFFECT OF LEAK DE- 
TECTION REGULATIONS. 

PEI Associates, Inc., Englewood, CO. 

For primary bibliographic entry see Field 5G. 
W89-12069 


COUNTY SPECIFIC HAZARDOUS WASTE 
MANAGEMENT PLANS. 

Brown, Vence and Associates, San Francisco, CA. 
For primary bibliographic entry see Field 5G. 
W89-12071 


MUNICIPAL HAZARDOUS MATERIALS 
MANAGEMENT PROGRAMS IN CALIFOR- 


PRC Environmental Management, Inc., San Fran- 
cisco, CA. 

D. P. DeRienzo, and T. P. Adkisson. 

IN: HWHM 88: Hazardous Wastes and Hazardous 
Materials. Proceedings of the Sth National Confer- 
ence held April 19-21, 1988, Las Vegas, Nevada. 
1988. p 536-540, 2 tab. 


Descriptors: *Water pollution prevention, *Munic- 
ipal wastes, *Hazardous wastes, *Waste disposal, 
*Waste management, *Regulations, *California, 
Waste storage, Local governments, Legal aspects, 
Monitoring, Groundwater pollution. 


As implementing agencies of hazardous materials 
storage regulations, municipalities are required to 
develop programs and procedures for inspecting 
and permitting business and for maintaining 
records and databases of hazardous materials infor- 
mation. The implementation and startup of a haz- 
ardous materials storage ordinance enforcement 
program for the city of Fremont, CA is described. 
Included are discussions on identifying businesses 
that are regulated under the ordinance, reviewing 
and approving business plans, performing compli- 
ance inspections and addressing the data manage- 
ment and records management necessary to 
comply with the state laws. The city’s hazardous 
materials storage permit programs are the vehicles 
for enforcement of: (1) the local hazardous materi- 
als storage ordinance; (2) underground storage 
tank laws including groundwater monitoring re- 
quirements; and (3) community right-to-known 
laws. The programs developed by cities, such as 
Fremont, can be used as guidance for other cities 
throughout the country as local involvement in 
hazardous materials management increases. (See 
also W89-12002) (Lantz-PTT) 

W89-12072 


CORRECTIVE ACTION AT SOLID WASTE 
MANAGEMENT UNDER A RCRA 
PERMIT; AN AUTHORIZED STATE’S EXPE- 
RIENCE. 

Georgia Environmental Protection, Atlanta. 

J. Ussery, and B. Langley. 

IN: HWHM 88: Hazardous Wastes and Hazardous 


Materials. Proceedings of the 5th National Confer- 
ence held April 19-21, 1988, Las Vegas, Nevada. 
1988. p 541-544. 


Descriptors: *Groundwater pollution, *Water pol- 
lution prevention, *Legislation, *Waste manage- 
ment, *Solid wastes, Resource Conservation and 
Recovery Act, Case studies, Permits, Georgia, 
Waste disposal, Chemical industry, Organic com- 
pounds. 


The Hazardous and Solid Waste Amendments of 
1984 (HSWA) mandate profound changes in the 
way that hazardous waste is managed in the United 
States. The most significant and far — provi- 
sion of the HSWA is found in Section which 
amends Section 3004 of the Solid Waste Di 
Act by adding a new subsection entitled ‘Contin- 
ued Releases at Permitted Facilities.’ This provi- 
sion later codified in 40 CFR, Section 264,101, 
provides that all permits issued after the date of 
enactment require corrective action for releases of 
hazardous waste or hazardous waste constituents 
from any solid waste management unit, regardless 
of when the waste was placed in the unit, or 
whether the unit is closed. Permits must include 
compliance schedules (where corrective action 
cannot take place — to issuance of the permit) 
and assurance of cial responsibility. On Sept. 
18, 1986, the State of Georgia became the first 
state in the country to receive full authorization for 
the administration of all the HSWA provisions. 
Since that time Georgia has issued numerous per- 
mits which incorporate the requirement for correc- 
tive action for releases from solid waste manage- 
ment units. These permits contain schedules for 
completing investigations of releases from solid 
waste management units and for developing ac- 
ceptable corrective actions. Georgia’s experience 
in developing permits which incorporate remedial 
— ions of, and corrective actions for, re- 
rom solid waste management units are dis- 
cussed. Several case histories are presented includ- 
ing a detailed case study of a chemical plant with 
groundwater contamination from volatile organics 
arising from solid waste management units. (See 
also W89-12002) (Author’s abstract) 
W89-12073 


LONG-TERM SAND CAP STABILITY: NEW 
ba DREDGED MATERIAL DISPOSAL 
Science Applications, Inc., Newport, RI. 

J. H. Parker, and R. M. Valente. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as AD-A98 651. 
Price codes: A04 in paper copy, AOI in microfiche. 
Contract Report CERC-88-2, July 1988. Final 
Report. 75p, 39 fig, 4 tab, 15 ref. Department of 
the Army Contract DACW38-86-C-0076. 


Descriptors: *Spoil disposal, *New York, *Coastal 
waters, *Waste disposal, *Dredging, *Capping, Ba- 
thymetry, Erosion, Sediment distribution, Sand, 
= entation, Bioturbation, Environmental ef- 
ects. 


A comprehensive physical oceanographic field 
study was conducted in November 1987 to deter- 
mine the bathymetry of the New York Mud Dump 
site and assess the long-term stability of an experi- 
mental sand cap, or Experimental Mud Dump 
(EMD), located in the southeast quadrant of the 
site. Results of a precision bathymetric survey 
were compared with results from surveys conduct- 
ed in 1980 and 1981. With a sediment-profile 
camera survey was conducted over the entire site, 
and a sub-bottom profiling survey was conducted 
at the EMD. A significant accumulation of sedi- 
ment was found at the dredged material disposal 
point in the northeast quadrant, and decreases in 
depth to the south and east of this point indicated 
accumulation of dredged material beyond the east- 
ern boundary of the site. Significant erosion of the 
sand cap was not detected, and clean sand repre- 
senting the final cap material was found to persist 
in a continuous layer in the center of the EMD. A 
few patches of finer-grained material, possibly 
dredged material transported from the north were 
found to exist over the sand. The effects of biotur- 
bation on the sand cap appeared to be negligible. It 





was ——— that monitoring should occur during 
and following disposal operations to ensure ade- 
quate management control and later to assess the 
stability and environmental impacts of disposal 
mounds. (Author’s abstract) 

W89-12094 


LABORATORY STUDIES OF METHODS FOR 
TTMENT AND D 


COVERY FACILITY AT OAK RIDGE NATION- 
AL LABORATORY. 

Oak Ridge National Lab., TN. 

For primary bibliographic entry see Field 5D. 
W89-12098 


TREATABILITY STUDIES FOR WATERS IN 
THE OIL POND NO. 1, OIL POND NO. 2, AND 
THE OIL SEEP. 

Oak Ridge National Lab., TN. 

For primary bibliographic entry see Field 5G. 

W89-12099 


ENVIRONMENTAL POLLUTION CONTROL 
SLUDGE 


TIVES FOR THE METAL FINISHING INDUS- 
TRY. 

Centec Corp., Reston, VA. 

Industrial Environmental Research Laboratory 
Technology Transfer Report EPA 625/5-82-018, 
October 1982. 36p, 17 fig, 10 tab, 20 ref. 


Descriptors: *Wastewater treatment, *Environ- 
mental protection, *Water pollution control, 
*Waste disposal, *Waste management, *Sludge dis- 
posal, *Metal-finishing wastes, Heavy metals, 
Sludge drying, Costs, Regulations, Clean Water 
Act, Hazardous wastes, Wastewater treatment, 
Sludge conditioning, Pressure filtration, Vacuum 
filtration, Compression filtration, Centrifugation, 
Landfills, Leaching, Groundwater pollution, Eco- 
nomic justification, Cost analysis, Capital costs, 
Performance evaluation, Labor. 


Under regulations implementing the Clean Water 
Act of 1977, metal-finishing facilities may be re- 
to treat spent process wastewaters to 
remove regulated pollutants before the 
wastewaters are discharged. An overview of the 
regulatory framework is provided for hazardous 
waste disposal, methods and associated 
costs of secure chemical landfills are reviewed, the 
factors influencing waste generation and what can 
be done to reduce waste volume and the cost of 
disposal are considered and the types of dewater- 
ing equipment available and their cost and per- 
formance are evaluated. Hazardous wastes are reg- 
ulated from the time they are created to the time of 
their disposal. Strict civil penalties can be im 
for violations of the regulations. The secure c! 
cal landfill is designed to preclude the risk of 
groundwater contamination by heavy metals that 
could leach through the soil and into the ground- 
water. The high cost of disposal provides a strong 
incentive for reducing sludge volume. After 
wastewater treatment, the dilute sludge can be 
dewatered mechanically to reduce the volume by 
90 to 95%. Pressure filters, vacuum filters, centri- 
fuges, and compression filters can be used for 
mechanical dewatering of electroplating sludges. 
Criteria for selecting one of the foregoing devices 
for a specific application include sludge properties 
(solids concentration, particle size, compressibil- 
ity), volume of sludge to be dewatered, and local 
oo requirements. If disposal costs are less 
than $15,000/yr, it is unlikely that dewatering 
equipment would be justified economically. The 
lowest-cost alternatives in terms of capital invest- 
ment are filter presses and small manual basket 
centrifuges. Minimum-size versions of both systems 
can be installed for under $30,000. The small filter- 
ress system, although equal in cost to the centri- 
oo will usually have more capacity. At low feed 
rates, the cos' —— unit of capacity is lowest for the 
filter press. low capacity per cycle of the 
basket centrifuge will require significant operating 
labor at flow rates above 10 to 15 gal/h. Poor- 
filtering sludges can usually be dewatered by pre- 
coat vacuum filtration. With polyelectrolyte condi- 
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tioning, most sludges can be dewatered effectively 
with a centrifuge or belt filter. (Lantz-PTT) 
W89-12127 


LINERS FOR WASTE DISPOSAL AND WASTE 

STORAGE FACILITIES, JANUARY 1976- 
1988: CITATIONS FROM THE 

ENERGY DATA BASE. 

National Technical Information Service, Spring- 

field, VA. 

Available from National Technical Information 

Service, Springfield, VA 22161 as PB88-863147, 

Price codes: NO1 in paper copy, NO1 in microfiche. 

April 1988. 69p. Supersedes PB87-857082. 


Descriptors: *Radioactive waste disposal, 
*Hazardous mania *Bibliographies, 
*Linings, Leachates, Water pollution prevention. 


This bibliography contains citations concerning the 
design, characteristics, and performance of various 
types of liners employed in the disposal and stor- 
age of a variety of hazardous and non-hazardous 
wastes. Special attention is given to uranium tail- 


ography contains 204 citations of which 44 are 
new entries to the previous edition. (Author’s ab- 


stract) 
W89-12142 


DEEP WELL DISPOSAL, JANUARY 1977-MAY 
1988: CITATIONS FROM THE SELECTED 
WATER RESOURCES ABSTRACTS DATA- 


BASE. 

Perel Technical Information Service, Spring- 
e! 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB88-863857, 
Price codes: NO1 in paper copy, NO1 in microfiche. 
May 1988. 61p. Supersedes PB83-864058. 


tors: *Disposal wells, *Hazardous materi- 

as ol sphographicn *Underground waste disposal, 

“Breen wells, Model studies, Computer models, 
Wastewater disposal. 


This bibliography contains citations concerning the 
disposal of liquid toxic wastes in injection or deep 
wells. Disposal by gravity flow and pressure flow 
are considered. Computer modelling to assess ef- 
fectiveness of deep well _— as well as disposal 
methods are examined. The economic and techni- 
cal problems associated with deep well disposal are 
also considered. This updated bibliography con- 
tains 149 citations of which 19 are new entries to 
the previous edition. (Author’s abstract) 
W89-12147 


SANITARY LANDFALLS, JANUARY 1978- 
APRIL 1988: CITATIONS FROM THE NTIS 


formation Service, Spring- 


For primary bibliographic entry see Field 5B. 
W89-12150 


DEEP WELL DISPOSAL, JANUARY 1976- 
MARCH 1988: CITATIONS FROM THE 
ENERGY DATA BASE. 

National Technical Information Service, Spring- 
field, VA. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB88-860960, 
Price codes: NO1 in paper copy, NO1 in microfiche. 
March 1988. 123p. Supersedes PB86-876729. 


Descriptors: * wells, *Hazardous materi- 
als, <Blolographite *Underground waste disposal, 
*Deep wells, Radioactive waste 
wastes, Regulations, Path of po! 
management. 


tants, Waste 


This bibliography contains citations concerning 
deep well disposal technology, including deep geo- 

logic, deep rock, and deep shaft repositories. Waste 
disposals treated are radioactive, chemical and 
geopressured. Regulations, environmental protec- 
tion, risk and safety analysis, fluid and radionuclide 


migration are discussed. Research work on micro- 
bial decomposition of organic waste in deep wells 
is mentioned. This updated bibliography contains 
357 citations of which 93 are new entries to the 
previous edition. (Author’s abstract) 

W89-12155 


SEWAGE SLUDGE PRETREATMENT AND 
DISPOSAL, DECEMBER  1981-FEBRUARY 
1988: CITATIONS FROM THE NTIS BIBLIO- 
GRAPHIC DATABASE. 


For primary bibliographic entry see Field 5D. 
W89-12159 


SLUDGE DEWATERING: SEWAGE AND IN- 
DUSTRIAL WASTES, JANUARY 1978-JANU- 
ARY 1988; CITATIONS FROM THE POLLU- 
TION ABSTRACTS DATABASE. 

National Technical Information Service, Spring- 
field, VA. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB88-857586, 
Price codes: NO1 in paper copy, NO1 in microfiche. 
February 1988. 59p. Supersedes PB85-860732. 


Descriptors: *Wastewater treatment, ‘*Sludge 
drying, *Bibliographies, *Sludge disposal, 
Wastewater treatment, Municipal wastes, Industri- 
al wastes, Mine wastes. 


This bibliography contains citations concerning 
techniques and equipment used in sewage, and 
industrial, mining, petroleum and municipal waste 
sludge dewatering. Dewatering processes, device 
design, and performance evaluations are consid- 
ered. This updated bibliography contains 233 cita- 
tions of which 51 are new entries to the previous 
edition. (Author’s abstract) 

W89-12168 


5F. Water Treatment and 
Quality Alteration 


ee AND PUBLIC WATER SUP- 


Water Authority, London (England). Re- 
gional Lab. Services. 

For primary bibliographic entry see Field 5A. 
W89-11070 


RIES. 

Atomic Energy of Canada Ltd., Chalk River (On- 
tario). Chalk River Nuclear Labs. 

For primary bibliographic entry see Field 5B. 
W89-11080 


DRINKING WATER MICROBIOLOGY RE- 
SEARCH IN THE UNITED STATES: AN OVER- 
VIEW OF THE PAST DECADE. 
Environmental Protection Agency, 
OH. Drinking Water Research Div. 

D. J. Reasoner. 

Water Science and Technology WSTED4, Vol. 
20, No. 11/12, p 101-107, 1988. 49 ref. 


Descriptors: *Microbiological studies, *Reviews, 
*Drinking 


Cinci ‘ 


*Water conveyance, *Water treatment, 

water, *Potable water, Water —— Water qual- 
ity i one Human 
standards, Water law, 


engineering 

water quality in the United States. Microbiological 
quality research during mpl pe 1D years encom- 
passed the two basic areas of treatment and distri- 

bution. Much of the treatment research focused on 
generation of data to support the evaluation of 
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turbidity and coliform maximum contaminant 
levels (MCLs) for the Interim Primary Drinking 
Water Standards. Major efforts were also directed 
toward disinfection, research on enteric viruses, 
pathogenic bacteria and the protozoan pathogen, 
Giardia lamblia. Basic distribution system studies 
examined the occurrence of heterotrophic bacterial 
numbers and types in treated and untreated distri- 
bution waters, and coliform occurrence and coloni- 
zation problems. Methodology developments 
bridged both treatment and distribution, and in- 
cluded enteric virus detection methods, injured 
coliform recovery, heterotrophic bacteria enu- 
meration, and giardia cyst detection. Knowledge 
gained from the research efforts of the past decade 
has resulted in new challenges and opportunities to 
improve drinking water quality. (Author’s ab- 
stract) 

W89-11083 


BIOFILM GROWTH IN A DRINKING WATER 
NETWORK: A PRELIMINARY INDUSTRIAL 
PILOT-PLANT EXPERIMENT. 

Stelor Research Group, Nancy (France). 

K. Haudidier, J. L. Paquin, T. Francais, P. 
Hartemann, and G. Grapin. 

Water Science and Technology WSTED4, Vol. 
20, No. 11/12, p 109-155, 1988. 5 fig, 4 tab, 14 ref. 


Descriptors: *Biofilms, *Water conveyance, 
*Drinking water, *Bacterial analysis, *Water anal- 
ysis, *Growth rates, Pilot plants, Path of pollut- 
ants, Biomass, Bacteria, Water transport, Pipelines, 
Population dynamics. 


Bacterial populations (measured as total, actively 
respiring and plate count) were analyzed during 
drinking water transport within an industrial net- 
work pilot plant comprised of six serial loops. PVC 
and circular cement test tiles were exposed to the 
water flow using special sampling devices that 
allow location of the exposed surface of the tested 
tiles flush with the internal pipe wall. In the ab- 
sence of any residual chlorine, bacterial growth 
was rapid (doubling time 10 h) during the first 40 
h. Beyond that plateau, a stationary and even a 
decline phase were observed. Fixed biomass was 
arcund 10,000,000 bacteria/sq cm and decreased 
constantly with the distance from the feed point of 
the network. Substrate availability controls biofilm 
formation. (Author’s abstract) 

W89-11084 


MULTIPLICATION OF A KLEBSIELLA PNEU- 
MONIAE STRAIN IN WATER AT LOW CON- 
CENTRATIONS OF SUBSTRATES. 
Keuringsinstituut voor Waterleidingartikelen, Rijs- 
wijk (Netherlands). 

For primary bibliographic entry see Field 5A. 
W89-11085 


MECHANISMS OF BACTERIAL SURVIVAL IN 
CHLORINATED DRINKING WATER. 

American Water Works Service Co., Inc., Belle- 
ville, IL. Belleville Lab. 

M. W. LeChevallier, C. D. Cawthon, and R. G. 
Lee 


Water Science and Technology WSTED4, Vol. 
20, No. 11/12, p 145-151, 1988. 3 fig, 1 tab, 26 ref. 


Descriptors: *Bacterial physiology, *Water treat- 
ment, *Drinking water, *Chlorination, *Disinfec- 
tion, *Klebsiella, *Bacteria, Growth rates, Potable 
water, Survival, Microenvironment, Water con- 
veyance, Path of pollutants, Water quality control. 


Experiments showed that attachment of bacteria to 
surfaces provided the greatest increase in disinfec- 
tion resistance. Attachment of high nutrient 
grown, unencapsulated, Klebsiella pneumoniae to 
glass microscope slides afforded the microorga- 
nism as much as a 150-fold increase in disinfection 
resistance. Other mechanisms that increased disin- 
fection resistance included: the age of the biofilm, 
bacterial encapsulation and previous growth condi- 
tions (e.g. growth medium, and growth tempera- 
ture). These factors increased chlorine resistance 
from two to tenfold. The choice of disinfectant 
residual was shown to influence the type of resist- 
ance mechanism observed. Disinfection by free 


chlorine was affected by surfaces, age of the bio- 
film, encapsulation and nutrient effects. Disinfec- 
tion by monochloramine, however, was only af- 
fected by surfaces. Importantly, the research 
showed that these resistance mechanisms were 
multiplicative (e.g. the resistance provided by one 
mechanism could be multiplied by the resistance 
provided by a second). These results provide im- 
portant insights to understand the survival of bac- 
teria in chlorinated drinking water supplies. (Au- 
thor’s abstract) 

W89-11089 


KINETICS OF METHANE-OXIDIZING BIO- 
FILMS FOR DEGRADATION OF TOXIC OR- 
GANICS. 

—— Univ., Seattle. Coll. of Forest Re- 
sources. 

For primary bibliographic entry see Field 5B. 
W89-11092 


INSTRUMENTAL DETECTION OF COLI- 
FORM BACTERIA FOR INDUSTRIAL CON- 
TROL OF DRINKING WATER QUALITY. 
Societe Generale pour !’Agriculture, Rueil-Mal- 
maison (France). 

For primary bibliographic entry see Field 5A. 
W89-11095 


MICROBIAL POPULATION DISTRIBUTIONS 
AND BENZOATE MINERALIZATION KINET- 
ICS IN A MUNICIPAL SLOW SAND FILTER. 
New a Univ., Durham. Dept. of Civil 
Enginee: 

TZ. Ee Eighty, M. R. Collins, S. K. Spanos, and J. 
Fenstermacher. 

Water Science and Technology WSTED4, Vol. 
20, No. 11/12, p 293-299, 1988. 4 fig, 1 tab, 38 ref. 
American Water Works Research Foundation 
Contract 208-86. 


Descriptors: *Benzoates, *Municipal water, 
*Water treatment, *Biodegradation, *Microbial 
degradation, *Sand filters, *Mineralization, 
Growth kinetics, Microenvironment, Heavy 
metals, Substrates, Iron, Kinetics, Microorganisms, 
Manganese, Distribution pattern. 


The microbial populations within the media of a 
slow sand filter were evaluated with regard to 
distribution and activity. Cores from the filter were 
used to quantify and depth acriflavine direct cell 
counts (AFDC) using epifluorescence microscopy, 
nutritionally specific heterotrophs (R2A), aquatic 
organic matter (AOM) utilizers, benzoate utilizers, 
catechol utilizers, heterotrophic iron precipitators, 
and manganese oxidizers using various spread plate 
techniques. Extractable Fe and Mn, as well as 
Folin-reactive material (FRM) were quantified 
with depth. The ability of schmutzdecke (’mud- 
blanket’) populations to mineralize (U-14C) benzo- 
ate was also examined. AFDC counts revealed that 
the schmutzdecke contained the highest counts (10 
to the 9th and 10 to the 10th power/g dry wt) with 
counts declining by one to two orders of magni- 
tude with depth in the filter media. All nutritional- 
ly specific plate counts exhibited similar trends 
with depth; R2A plate counts were generally less 
than 1% of the AFCD. AOM, benzoate, and cate- 
chol utilizers were more prevalent in the schmutz- 
decke (as a percentage of the AFDC) than with 
depth in the cores. Small, opaque-white colonies 
were observed on the AOM benzoate, and cate- 
chol media, suggesting the same bacterium (small 
flagellated rod) was responsible for growth on the 
three media. FRM correlated well with the AFDC 
with depth; the data suggests that the Folin reagent 
complexed with bacterial aromatic amino acids and 
was thus a good measure of microbial biomass. 
Extractable Fe and Mn correlated with AFDC, 
FRM, and with heterotrophic Fe precipitator and 
Mn oxidizer plate counts. All schmutzdecke sam- 
ples were able to rapidly mineralize benzoate in the 
1.0 to 1000 ng/ml range. The data suggest that 
while non-purgeable dissolved organic carbon 
(NPDOC) removals are low, the microbial popula- 
tions present in the filter are capable of promoting 
bioadsorption and biodegradation of certain frac- 
tions of the AOM in the raw water during winter 
operation. (Author’s abstract) 
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W89-11110 


INACTIVATION OF HEPATITIS A VIRUS 
AND MODEL VIRUSES IN WATER BY FREE 
CHLORINE AND MONOCHLORAMINE. 
North Carolina Univ. at Chapel Hill. Dept. of 
Environmental Sciences and Engineering. 

For primary bibliographic entry see Field 5D. 
W89-11122 


F-SPECIFIC RNA-BACTERIOPHAGES AS 
MODEL VIRUSES IN WATER HYGIENE: EC- 
OLOGICAL ASPECTS. 

Rijksinstituut voor de Volksgezondheid en Milieu- 
hygiene, Bilthoven (Netherlands). Lab. for Water 
and Food Microbiology. 

For primary bibliographic entry see Field 5A. 
W89-11124 


EVALUATION OF HEALTH RISK ASSOCIAT- 
ED WITH DRINKING WATER QUALITY IN 
AGRICULTURAL COMMUNITIES. 

Hebrew Univ. of Jerusalem (Israel). Graduate 
School of Applie Science and Technology. 

B. Fattal, N. Guttman-Bass, T. Agursky, and H. I. 
Shuval. 

Water Science and Technology WSTED4, Vol. 
20, No. 11/12, p 409-415, 1988. 6 tab, 10 ref. 


Descriptors: *Risk assessment, *Epidemiology, 
*Water quality, *Drinking water, *Public health 
*Population exposure, *Farms, Enteroviruses, 
Pathogens, Water analysis, Sampling, Coliforms, 
Morbidity, Israel, Human diseases. 


The association of enteric disease morbidity, enter- 
ic outbreaks and prevalence of antibodies for enter- 
oviruses, with the level of conventional microbial 
drinking-water indicators, was tested for drinking 
water in agricultural communities in Israel. The 
study was based on a prospective seroepidemiolo- 
gical study of disease transmission associated with 
land application of wastewater in these communi- 
ties conducted from March 1981 to February 1982. 
Population, morbidity, serologic and enteric data 
was culled from surveys and patient files. A total 
of 300 drinking water samples were drawn and 
assayed with membrane filtration. Results of the 
data analysis indicate that there was no association 
between drinking water quality (total or fecal coli- 
forms) and enteric morbidity, despite the fact that 
in the low quality drinking water category, there 
was a high percentage of months (mean of 85 
percent, ranging from 67-100 percent), in which 
fecal coliform counts were above standard level. 
Possible explanations for this lack of association 
include the fact that enteric disease is highly en- 
demic in the agricultural centers (kibbutzim) due to 
such factors as common dining facilities for the 
whole community and common infant and child 
care facilities; these leads to possible concurrent 
multiple routes of infection. Also, current microbi- 
al water quality standards provide a sufficient 
margin of safety so that the generally small devi- 
ations between the high and low quality water 
supplies were not sufficient to result in excess 
enteric disease. (Friedmann-PTT) 

W89-11125 


RAPID NITROCELLULOSE ENZYME IM- 
MUNOSORBENT ASSAY TECHNIQUE (NC- 
EIA) FOR MONITORING VIRUSES IN THE 
ENVIRO) 


, 
Hawaii Univ., Honolulu. Dept. of Microbiology. 
For primary bibliographic entry see Field 5A. 
W89-11127 


APPLYING BACTERIOLOGICAL PARAM- 
ETERS FOR EVALUATING UNDERGROUND 
WATER QUALITY. 

National Research Centre, Cairo (Egypt). Water 
Pollution Control Lab. 

For primary bibliographic entry see Field 5A. 
W89-11128 





AFTERGROWTHS IN DRINKING WATER 

SYSTEMS: AN AUSTRALIAN PERSPECTIVE. 

New South Wales Univ., Kensington (Australia). 
t. of Microbiology. 

K. Power, B. Cooper, H. Watts, and L. A. Nagy. 

Water Science and Technology WSTED4, Vol. 

20, No. 11/12, p 437-439, 1988. 1 fig, 2 ref. 


Descriptors: *Water conveyance, *Drinking water, 
*Australia, Coliforms, Water analysis, Microorga- 
nisms, Bacteria, Potable water, Urban areas, Moni- 
toring. 


Aftergrowths in drinking water distribution sys- 
tems were investigated in Sydney, Australia. The 
microbiological monitoring results, collected over 
a 2-yr period, were used to provide information on 
interactions between various parameters. Results 
indicated that microorganisms and total coliforms 
were usually absent in waters with total chlorine 
levels over 0.2 mg/L. Results also indicated inhibi- 
tion between plate count organisms (at 20 and 35 
C), and total coliforms, particularly once plate 
count levels exceeded 100 CFU/ml. In terms of 
aftergrowths, the Sydney system to be 
similar to other water distribution systems in large 
urban areas with a moderate to warm climate. 
(Author’s abstract) 

Wws9-11131 


NITRIFYING BACTERIA IN A CHLORAMIN- 
ATED DRINKING WATER SYSTEM. 

Southern California Metropolitan Water District, 
La Verne. Water Quality Branch. 

N. R. Ike, R. L. Wolfe, and E. G. Means. 

Water Science and Technology WSTED4, Vol. 
20, No. 11/12, p 441-444, 1988. 1 fig, 1 tab, 2 ref. 


Descriptors: *Nitrogen fixing bacteria, *Chlora- 
mines, *Bacterial analysis, *Water conveyance, 
*Drinking water, *Pollutant identification, Water 
analysis, bay aoe Bevo! Water pollution, Bivsoes- 
vironment, Bacteria, Seasonal variation, a 
ture effects, Microorganisms, Water quality, 

ble water, Reservoirs. 


As a result of a nitrification episode in the Orange 
County Reservoir, a covered, finished-water reser- 
voir, the Metropolitan Water District of Southern 
California monitored the occurrence of ammonia- 
oxidizing bacteria (AOB) and studied the ecology 
of these bacteria in this reservoir. Results showed 
that AOB ranged from < 0.18 most probable 
number (MPN)/ml in the winter months to 500 
MPN/ml during a nitrification episode in the 
summer. Significant relationships were observed 
between the numbers of AOB and temperature, 
heterotrophic plate count and nitrite. Additional 
analysis within the reservoir indicated that high 
numbers of AOB predominated in the bottom sedi- 
ment, which may provide a protective environ- 
ment for their survival and growth. (Author’s ab- 


stract) 
W89-11132 


OF VIRUS SURVIVAL IN 
FRESHWATER SOURCES. 
Arizona Univ., Tucson. Dept. of Nutrition and 
Food Science. 
S. M. Kutz, and C. P. Gerba. 
Water Science and Technology WSTED4, Vol. 
20, No. 11/12, p 467-471, 1988. 1 fig, 2 tab, 13 ref. 


Descriptors: *Water treatment, *Fate of pollutants, 
*Path of pollutants, *Enteroviruses, * nage os 
*Water pollution sources, *Temperature effects, 
Viruses, Public health, Human diseases, Statistical 
analysis, Potable water, Survival, Comparison 


Enteric viruses are a potential cause of human 
gastroenteritis. Their ability to cause waterborne 
disease may be attributed to their low infectious 
dose and survival for prolonged periods of time in 
aquatic environments. Virus survival studies have 
shown tem to be a major factor in determi- 
nation of inactivation rates. Literature on virus 
inactivation rates at various temperatures was com- 
piled for freshwater sources including ground, tap, 
river, and impounded water. Data were grouped 
according to either virus type or water source. 
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Linear regression and analysis of variance were 


slowest inactivation rate 

phage in gr 

in tap water were among the 

overall mean inactivation rate for 

was slightly greater than 0.5 log/day. 

parisons of the effect of temperature as ell 
other environmental factors on virus survival ma 
require the development of standard methods for 
we a aa studies. (Author’s abstract) 





EVALUATION OF THE NH4-N AND DOC RE- 
MOVAL EFFICIENCY BY SUBMERGED BIO- 
FILM PROCESS = TAP WATER SUPPLY 


PRETREATMENT 
— — Sendai (Japan). Dept. of Civil En- 


Takasaki, M. Harada, and A. Sa 
Water Science and Technology WSTED4, Vol. 
20, No. 11/12, p 517-519, 1988. 5 tie. 


Descriptors: *Water treatment, *. *Pre- 
treatment of water, *Potable water, *Disinfection, 
Water quality control, Raw water, Water supply, 
Water quality, Water treatment, Chlorination, 

films, Oxidation, Organic carbon, Dissolved solids. 


Ammonia (NH4) is the most significant pollutant 
of water supply sources because it hinders the 
disinfection and oxidation effects of chlorine Bone 
for purification. It is essential to reduce the chlo- 
rine dosage required for purification, which re- 
quires elimination of NH4 in raw water. A signifi- 
cant condition for the submerged biofilm process 
of tap water compared to sewage treatment is the 
raw water quality. There are some factors other 
than NH4 oxidation rate that determine the process 
performance. Thus, a study was conducted to esti- 
mate the performance of a submerged biofilm ob- 
served in lakes and marshes processing polluted 
raw water. Two reactors, com: of transparent 
vinyl chloride and filled with filter medium called 
‘honeycomb tube,’ treated raw water for the study. 
Biofilm process performance was estimated in ad- 
vance. Results showed that under adverse circum- 
stances of low temperature (5 to 11 C) from winter 
to spring, the biofilm NH4 removal ratio was indi- 
cated as 60-80 omens However, during this 
processed water was observed to contain a 
ittle more NH64 than raw water, when the NH4 
concentration in raw water is 0.1 mg/1 or less. 
Compared to NH4, the removal ratio of total or- 
ganic carbon was low, zero for dissolved organic 
carbon riedmann-PTT) 
W89-11151 


BACTERIAL GROWTH IN WATER DISTRIBU- 
TION SYSTEMS. 

Montana State Univ., Bozeman. Inst. for Biological 
and Chemical Process Analysis. 

E. van der Wende, W. G. Characklis, and J. 
Grochowski. 

Water Science and Technology WSTED4, Vol. 
20, No. 11/12, p , 1988. 2 fig. 


Descriptors: *Bacteria, *Path of pollutants, *Water 
conveyance, * i water, *Growth rates, 
Water supply, Substrates, Plankton, Mathematical 
studies, Sampling, Microorganisms, Potable water. 


A study was conducted to quantify the contribu- 
tion of detached biofilm cells and to the replication 
of planktonic cells to the total planktonic cell 
concentration in drinking water, to determine if 
biofilm growth is significant to regrowth, and to 
determine the effect of low concentrations of chlo- 
rine on biofilm accumulation and bacteriological 
water quality. The experiment was conducted 
using a newly developed RotoTorque System con- 
sisting of four reactors in series. The four reactors 
serve as ‘windows’ for the collection of water and 


biofilm samples. For the chlorine tests, chlorine 
was added to the influent in a mixed feed tank 


specific growth rate of the biofilm cells was calcu- 
—— for a turnover time of about 17 


da: growth rate of the planktonic 
callin ths Factor was 2.9/6 The numbers of 

ae increased in proportion to biofilm 

cell numbers while they reached approximately the 

same levels as in the chlorine-free system. (Fried- 

mann-PTT) 

W89-11152 


EDUCATING THE RURAL PUBLIC ABOUT 
SAFE DRINKING WATER. 

Ohio State Univ., Columbus. Dept. of Agricultural 
Engineering. 

K. Mancl, W. Sharpe, and J. Makuch. 

Water Resources Bulletin WARBAQ, Vol. 25, No. 
1, p 155-158, February 1989. 1 tab, 4 ref. 


Descriptors: *Drinking water, *Water quality, 
*Rural areas, *Education, Surveys. 


From 1984-87, the Penn State Cooperative Exten- 
sion conducted 40 safe water clinics for 
more than 3000 rural | 

pee oy 

water supplies. Four of the clinics were evaluated 
using a mail survey. By using a four part mailing, 
response rates of 63-77% were achieved. Based on 
the evaluation results of the four clinics, 11 of the 
14 objectives dealing with information value, 


Ws89-11171 


MANGANESE OXIDATION RELATED TO 
THE RELEASES FROM RESERVOIRS. 
Tennessee Technological Univ., Cookeville. Dept. 
of Civil Engi 

For primary bibliographic entry see Field 5B. 
W89-11175 


VIRUS REMOVAL BY DRINKING WATER 
TREATMENT PROCESSES. 

Institut — , Laval (Quebec). Centre 
de Recherche en V ie. 

P. Payment, and R. ieaoe. 

CRC Critical Reviews in Environmental Control 
CCECAU, Vol. 19, No. 1, p , 1989. 6 tab, 85 ref. 


Descriptors: *Limnology, *Water treatment, 
*Wastewater treatment, *Drinking water, *Litera- 
ture review, *Viruses, *Disinfection, 
Chlorination, Filtration, Epidemiology, Policy 
making, Water quality standards. 


The occurrence, detection, and elimination of vi- 
ruses in drinking water are reviewed. While vi- 
ruses are excreted in large numbers in the feces of 
infected individuals, the low incidence of infection 
in a population and the dilution factor after their 
release in the water accounts for low numbers in 
contaminated surface waters. When these waters 
are abstracted for . of drinking 
water, the level of contamination will be 
decreased dramatically by water treatment. To 
detect such low viral densities in water, methods 
have been developed to concentrate viruses from 
large volumes of water, volumes as large as several 
thousand liters of drinking water. These methods 


know very little of the survival of viruses during 
treatment processes in the Our methods, 
while much more refined than they were, are still 
limited to the detection of a limited number of 
viruses. As we will more frequently use the recent- 
ly developed methods such as immunoperoxidase 
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and gene probes for the detection of the non- 
cytopathogenic and non-culturable viruses, we will 
certainly gather new insight on virus removal 
during drinking water and wastewater treatment. 
The current studies are focusing on the health 
effects of a small number of microorganisms and 
should enable a better appreciation of the health 
effects, if any, of the presence of viruses, as well as 
the opportunistic bacteria in drinking water. These 
studies, if linked to the evaluation of current and 
new indicators of water quality, should generate 
enough information to enable the policy makers to 
elaborate meaningful standards of water quality. 
San 


¢ . 
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COST-EFFECTIVENESS OF SOLAR WATER 
PRODUCTION. 

Kuwait Inst. for Scientific Research, Safat. 

For primary bibliographic entry see Field 3A. 
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ENERGY CONSERVATION AT GNFC. 

Gujarat Narmada Valley Fertilizers Co. Ltd., 
Broach (India). 

V. K. Karia, and R. K. Khamker. 

Water Science and Technology WSTED4, Vol. 
20, No. 10, p 75-82, 1988. 3 fig, 1 tab. 


Descriptors: *Energy, *Conservation, *Fertilizers, 
*Ammonia, *Water treatment, Agricultural chemi- 
cals, India, Ureas, Boiler water, Cooling towers, 
Demineralization, Sodium hydroxide, Steam, Com- 
pressed air, Condensates. 


The conservation and recovery of energy have 
been given a very high priority at the Gujarat 
Narmada Valley Fertilizers Company Limited 
(GNFC), which owns the world’s largest single 
stream ammonia and urea plants. Even smaller 
plants of the GNFC complex, such as the utilities 
section, are included in the energy conservation 
program. After commissioning of the plants, a sys- 
tematic study was made to identify those areas 
where the energy input could be reduced. A 
number of steps were taken, such as trimming 
pump impellers, synchronizing timings of the oper- 
ation of extra machinery with load needs, improv- 
ing the quality of chemicals and the boiler feed- 
water, reducing losses of compressed air, etc. As a 
result, the costs of energy inputs were reduced by 
nearly 25% in the utility plant, and 15% in the 
ammonia plant. (Author’s abstract) 
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QUANTITATION OF INTERFERENCES 
UNDER EQUILIBRIUM CONDITIONS WITH 
APPLICATION TO FREE CHLORINE ANALY- 
SIS IN THE PRESENCE OF ORGANIC 
CHLORAMINES, 

North Carolina Univ., Chapel Hill. School of 
Public Health. 

For primary bibliographic entry see Field 7B. 
W89-11301 


EFFECT OF WATER TREATMENT ON THE 
LEVELS OF CHLORINATED ORGANICS AT 
DIFFERENT WATER STATIONS IN THE VI- 
CINITY OF ALEXANDRIA, EGYPT. 

Alexandria Univ. (Egypt). Lab. of Environmental 
Chemistry and Toxicology. 

For primary bibliographic entry see Field 5B. 
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BUYING TOMORROW’S WATER. 
For primary bibliographic entry see Field 6C. 
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MEMBRANES IN WATER TREATMENT. 
Montgomery (James M.) Consulting Engineers, 
Inc., Pasadena, CA. Montgomery Labs. 

J. G. Jacangelo, N. L. Patania, and R. R. Trussell. 
Civil Engineering CEWRAY, Vol. 59, No. 5, p 68- 
71, May 1989. 


Descriptors: *Water treatment, *Membrane filters, 
*Membrane processes, *Reverse osmosis, Econom- 


ic aspects, Nanofiltration, Electrodialysis, Eco- 
nomic aspects, Potable water. 


Membrane technology is a promising alternative to 
conventional water treatment for removing turbid- 
ity, bacteria and other microorganisms, and the 
organic compounds responsible for color and triha- 
lomethane formation. Currently, reverse osmosis, 
nanofiltration and electrodialysis are the membrane 
processes with the most applicability for potable 
water treatment. The most important operating 
parameters in membrane processes are flux, operat- 
ing pressure, recovery, and product water quality. 
Specific membrane water treatment applications 
depend on the water source quality. In the U.S., 
membrane systems totaling approximately 50 mgd 
of water treatment capacity have been installed 
over the past two decades. Membranes offer the 
advantage of limiting the amount of chemicals 
needed for water purification, producing a water 
of superior quality, limiting plant size, reducing 
operation and maintenance costs, and reducing 
costs associated with sludge dewatering, handling 
and disposal. The relative costs associated with 
membrane technology have traditionally slowed its 
use. Before this technology can be used widely, 
further advances need to be made in membrane 
performance. (White-Reimer-PTT) 
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HOME SHOWER-BATH PSEUDOMONAS 
FOLLICULITIS. 

Rogoff-Wellcome Medical Research Inst., Petach 
Tikva (Israel). Dept. of Internal Medicine. 

For primary bibliographic entry see Field 5C. 
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RESINS FOR HIGH-PURITY WATER PRO- 
DUCTION. 

Central Electricity Generating Board, Ratcliffe- 
on-Soar (England). Operational Engineering Div. 
M. Ball, and R. R. Harries. 

Journal of Chemical Technology and Biotechnol- 
ogy JCTBDH, Vol. 45, No. 2, p 97-107, 1989. 2 
fig, 4 tab, 8 ref. 


Descriptors: *Water treatment, *Feedwater treat- 
ment, *Boiler water, *Resins, *Ilon exchange, Ex- 
change capacity, Cation exchange, Anion ex- 
change, Sulfates, Organic matter, Mass transfer. 


In plants for the production of feedwater for high- 
pressure boilers, it is important to specify appropri- 
ate parameters for the ion exchange resins used. 
The parameters proposed for all make-up plant 
resins are total exchange capacity, bead integrity 
and physical strength (resistance to osmotic shock 
and attrition), supplemented by maximum, mini- 
mum and harmonic mean bead sizes appropriate 
for use in cation exchange, anion exchange and 
mixed bed units. For condensate purification plant 
resins, total exchange capacity, bead integrity, 
physical strength and bead size are again specified, 
with tighter limits for resistance to osmotic shock 
and attrition, to reduce the risk of physical break- 
down in service. Bead densities should be included 
and closer bead size distributions to ensure good 
overall kinetics for cation and anion exchange, 
while maintaining hood separation on backwash- 
ing. A minimum mass transfer coefficient is also 
required to ensure adequate anion exchange kinet- 
ics for sulfate at the typical condensate purification 
plant linear flow rate of 100 m/h. Consideration 
should be given to specifying the maximum organ- 
ic matter that may be released by new resins in 
contact with water in an endeavor to limit the 
amount of deleterious chemical compounds pro- 
duced in manufacturing that can be released into 
the treated water. (Author’s abstract) 
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OZONE DISINFECTION IN DRINKING 
WATER, 


Compagnie Generale des Eaux, Paris (France). 
Centre de Recherche. 

M. M. Bourbigot. 

Journal of the New England Water Works Asso- 
ciation JNEWA6, Vol. 103, No. 1, p 1-11, March 
1989. 1 fig, 5 tab, 15 ref. 
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fection, Pathogenic bacteria, Viruses, Microorga- 
nisms, Acanthamoebae, Temperature, Protozoa. 


Ozone has been used to disinfect the drinking 
water of Nice for 82 years and throughout the 
world, 15 million cubic meters of water are ozonat- 
ed every day. The principle of ‘true ozonation’, 
established by Coin and Gomella in 1964, is applied 
at major water treatment facilities for virus inacti- 
vation and is also efficient for inactivation of most 
amoebae and giardia cysts (ensuring a safety 
margin in most cases). This ‘true ozonation’ is 
obtained when the water is ozonated at a level of 
0.4 mg/L, maintained for a period of 4 minutes 
(charge transfer value = 1.6 mg/L/mn). Only the 
fairly resistant microorganisms such as Acantha- 
moebae strains require the use of higher C.T. 
(charge transfer) values. The temperature has an 
effect on disinfection. The inactivation rate de- 
creases with a decrease in temperature and in cold 
conditions the C.T. value should be increased. For 
inactivation of protozoan cysts, ozone is far more 
efficient than chlorine, chloramine or chlorine di- 
oxide. (Author’s abstract) 
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GENETIC TYPING IN A CLUSTER OF LE- 
GIONELLA PNEUMOPHILA INFECTIONS. 
Amsterdam Univ. (Netherlands). Dept. of Medical 
Microbiology. 

For primary bibliographic entry see Field 5B. 
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IODINE SENSITIVITY OF BACTERIA ISO- 
LATED FROM IODINATED WATER SYS- 
TEMS. 

— State Univ., Bozeman. Dept. of Microbi- 
ology. 

B. H. Pyle, and G. A. McFeters. 

Canadian Journal of Microbiology CJMIAZ, Vol. 
35, No. 4, p 520-523, April 1989. 1 fig, 1 tab, 22 ref. 
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Descriptors: *Iodine, *Disinfection, *Bacteria, 
*Water treatment, Anion exchange, Culturing 
techniques, Pseudomonas, Growth, Phosphates. 


Fourteen bacterial isolates, predominantly Pseudo- 
monas sp., from two water systems disinfected by 
iodinated anion-exchange resins, were studied and 
compared with an isolate of Pseudomonas aerugin- 
osa from a povidone-iodine solution and four other 
isolates. Pseudomonas cepacia and P. aeruginosa 
grown in brain heart infusion were 3 to 5 logs less 
sensitive to 1 mg/L I2 (pH 7.2, 1 min) when 
compared with cultures grown in phosphate 
buffer. Another P. cepacia isolate was the least 
sensitive culture when grown in brain heart infu- 
sion (1 log decrease) but was more sensitive after 
cultivation in phosphate buffer (5 logs). Isolates 
from an iodinated potable water system, including 
P. cepacia, Staphylococcus warneri, and a Bacillus 
sp., were all less sensitive to iodine than a ‘resist- 
ant’ P. aeruginosa and three other isolates when 
grown in brain heart infusion. A clinical isolate of 
P. aeruginosa exhibited intermediate sensitivity. 
The sensitivity of bacteria to iodine is thus highly 
variable, depending on the organism as well as the 
growth conditions. (Author’s abstract) 
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SURVIVAL OF CHLORINE-INJURED ENTER- 
OTOXIGENIC ESCHERICHIA COLI IN AN IN 
VITRO WATER SYSTEM. 

West Virginia Univ., Morgantown. Div. of Plant 
and Soil Sciences. 

S. M. Walsh, and G. K. Bissonnette. 

Applied and Environmental Microbiology 
AEMIDF, Vol. 55, No. 5, p 1298-1300, May 1989. 
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Descriptors: *Human diseases, *Survival, *Disin- 
fection, *Escherichia coli, *Chlorination, *Water 
treatment, Phosphates, Drinking water, Microbio- 
logical studies, Bioindicators. 


Survival of chlorine-injured and noninjured subpo- 
pulations of enterotoxigenic Escherichia coli was 





compared in KH2-PO4-buffered water and chlo- 
rine-neutralized tap water. Injured cells were no 
less persistent than noninjured cells and did not 
exhibit limited survival as a consequence of chlo- 
rine injury. At high inoculum densities, some in- 
jured cells were able to repair, apparently owing to 
the accumulation of materials arising from the 
chlorination procedure. Results show that repair is 
possible in low-nutrient, aquatic environments 
which support minimal allochthonous growth. 
These findings raise new questions concerning the 
role of nutrients in initiation of the repair process 
and the health risks associated with chlorine-in- 
jured pathogens in aquatic environments. In addi- 
tion, it may be of some significance that multiplica- 
tion of enteropathogens can occur when supported 
by materials released from damaged cells after the 
chlorination procedure. These experiments further 
demonstrate that injured cells can persist as such in 
the environment and exhibit survival characteris- 
tics similar to noninjured cells. In view of these 
findings and the potential for in vivo repair, the use 
of extraordinary methodologies directed towards 
recovery of injured indicator organisms from 
chlorinated environments appears to be justified. 
(Author’s abstract) 
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KANSAS CITY UPGRADES WATER PLANT. 
Kansas City Water Pollution Control Dept., MO. 
F. Pogge, F. Shorney, and B. Zion. 

Water Engineering and Management WENMD2, 
Vol. 136, No. 5, p 30-32, May 1989. 2 fig. 


Descriptors: *Water treatment facilities, *Kansas 
City, Maintenance, Costs, Economic aspects, Ren- 
ovation, Pumping plants, Water conveyance. 


As part of their commitment to keep facilities in 
reliable service, the city has spent over $8 million 
in the last five years to upgrade. Recently, a $110 
million revenue bond package for water system 
improvements was passed which includes $22 mil- 
lion for rehabilitation work at the water plant. 
Two buried, reinforced concrete vaults, enclosing 
30-, 48-, and 60-inch diameter header piping and 
isolation valves for the plant pump station, are 
being renovated. Improving access during renova- 
tion improvements is a secondary objective of the 
vault rehabilitation. Because of the importance of 
the two vaults, rehabilitation for long-term use is 
being pursued as a general objective instead of 
making only minimum repairs as necessary. In 
another recent project, the city installed a natural- 
gas engine-driven vertical turbine pump in the 
plant pump station to serve the north Kansas City 
system. With the completion of improvements, the 
city envisions continued use of the existing water- 
treatment plant well into the 21st century. (White- 
Reimer-PTT) 
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WATER PLANT OPTIMIZES COAGULANT 
DOSAGES. 
Texas Univ. at El Paso. Dept. of Civil Engineer- 


ing. 

A. J. Tarquin, D. Tsimis, and D. Rittman. 

Water Engineering and Management WENMD2, 
Vol. 136, No. 5, p 43-47, May 1989. 2 fig, 1 tab. 


Descriptors: *Water treatment, *Chemical coagu- 
lation, *Texas, Economic aspects, Operating costs, 
Cost analysis, Regression analysis, Optimization, 
Turbidity, Backwash. 


The results of this study were used to determine 
the coagulant dosage producing the lowest total 
cost when the coagulation, sedimentation and fil- 
tration processes were considered together for the 
Robertson Water treatment Plant-1 in El Paso, 
Texas. Plant operating data and laboratory jar tests 
were used to determine the relationship between 
settled water turbidity and chemical dosage. The 
total cost of treatment as a function of coagulant 
dosage was obtained by addition of the backwash 
water and coagulant costs. Using linear and poly- 
nomial regression analysis equations were derived 
for determining the relationship between coagulant 
dosage, settled water turbidity, and backwash 
water rates. At the time this research was conduct- 
ed, the average coagulant dosage at the plant stud- 
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ied was 12 mg/L. By reducing the coagulant 
dosage by 50%, there is a 23% reduction in total 
cost between the two units. This 23% total cost 
reduction translates into a $25,620 cost saving. 
Additional savings may be possible if the backwash 
rate could be reduced through the use of appropri- 
ate polymers as coagulation and/or filter aids. 
(White-Reimer-PTT) 
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AIR STRIPPING REMOVES PETROLEUM 
FROM GROUNDWATER. 

Agway, Inc., Syracuse, NY. 

For primary bibliographic entry see Field 5G. 
W89-11633 


STUDIES OF DUAL-MEDIA FILTRATION OF 
THE TIGRIS RIVER USED FOR DRINKING 
WATER: MATHEMATICAL RELATIONSHIPS. 
Mosul Univ. (Iraq). Saddam Dam Research 
Centre. 

M. A. Al-Layla, M. Y. Al-Ani, and S. M. Rawi. 
Journal of Environmental Science and Health (A) 
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Descriptors: *Filtration, *Drinking water, *Water 
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The use of dual media rapid sand filtration for 
treating Tigris River raw water was considered. 
More than forty test runs employing different dual 
media filter configurations were conducted using a 
pilot plant that was designed to operate similarly to 
the full scale water treatment plant. Statistical anal- 
yses showed that the effect of increasing sand 
depth was about 2.5 times the effect of increasing 
headloss development for improving filter efficien- 
cy. The effect of increased influent turbidity on the 
degradation of the produced effluent was as much 
as 2.5 times the effect of filtration rate, 1.5 times 
that of sand size, and 4 times that of increasing 
anthracite depth. Several mathematical models 
were evaluated to describe relationships between 
effluent turbidity as a dependent variable and proc- 
ess variables. The equation that best fitted the data 
obtained was characterized by the highest number 
of replications and least mean square error. (White- 
Reimer- 
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UPTAKE OF MERCURY FROM AQUEOUS 
SOLUTION BY DUCKWEED: THE EFFECTS 
OF PH, COPPER AND HUMIC ACID. 
Louisiana State Univ. System, Baton Rouge. 
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METAL CONTAMINATION OF DRINKING 
WATER FROM CORROSION OF DISTRIBU- 
TION PIPES. 

University of Petroleum and Minerals, Dhahran 
| ogy Arabia). Water Resources and Environment 
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ESTIMATING THE BURDEN OF ILLNESS IN 
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TREATED DRINKING WATER AND SEWAGE 
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McMaster Univ., Hamilton (Ontario). Dept. of 
Clinical Epidemiology and Biostatistics. 
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STUDY OF CONTACTING SYSTEMS IN 


TRANSFER AND INACTIVATION RELATED 
TO THE CONTACTING METHOD SELEC- 
TION, 

Tsinghua Univ., Beijing (China). Dept. of Environ- 
mental Engineering. 

For primary bibliographic entry see Field 5D. 
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STUDY OF CONTACTING SYSTEMS IN 
WATER AND WASTEWATER DISINFECTION 
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Tsinghua Univ., Beijing (China). Dept. of Environ- 
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DETERMINATION OF RESIDUAL OZONE OR 

CHLORINE DIOXIDE IN WATER WITH 

ACVK: AN UPDATED VERSION. 

Compagnie Intercommunale Bruxelloise des Eaux 

(Belgium). 

W. J. Masschelein, G. Fransolet, P. Laforge, and 

R. Savoir. 

Ozone: Science and Engineering OZSEDS, Vol. 
11, No. 2, p 209-215, 1989. 3 fig, 5 ref. 

Descriptors: *Water treatment, isi 
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The analytical control of residual oxidants is neces- 
sary to operate water treatment plants. A sufficient 
residual concentration, after a given time, is used 
as a guarantee of correct disinfection. Also, the 
residual concentrations in the drinking water are 
important for the protection of the consumer. It is 
shown that determination of residual ozone or 
residual chlorine dioxide can be carried out with 
Acid Chrome Violet K (ACVK--C.I. code no. 
61710, formerly 6170), now available as dye for 
analytical use under the name of Alizarin Violet 
3R (Aldrich 22, 783-8; MW 622.25). The discolora- 
tion of the dye in and NH3-NH4CI buffered solu- 
tion of pH 8.1 to 8.5 is specific both for ozone and 
for chlorine dioxide without interference from 
chlorine, chloramines, chlorite or chlorate ions in 
concentrations possibly encountered in treated 
drinking water. The detection limit for ACVK was 
found to be 0.02 mg/L, standard deviation 0.01 
mg/L, for both ozone and chlorine dioxide. (Au- 
thor’s abstract) 
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AMMONIA, NITRITE AND NITRATE NITRO- 
GEN REMOVAL FROM POLLUTED SOURCE 
WATER WITH OZONATION AND BAC PROC- 
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(China). Water Pollution Control Research Center. 
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“ Nitrification, Dissolved oxygen, Hydrocar- 
ms. 


Studies on the removal of ammonia-, nitrite-, and 
nitrate nitrogen with ozonation (O3), sand filtra- 
tion (SF), biological activated carbon (BAC), SF- 
BAC, and/or O3-BAC processes were carried out 
in two pilot plants and a full scale plant. The 
results showed that all of the tested ——_ 
exhibited certain nitrogen removal efficiencies; the 
O3-SF-BAC and O3-BAC processes were most 
effective and efficient in removing ammonia nitro- 
gen, with mean removal efficiencies of some 90 
and 80 percent. Ozonation was found able to oxi- 
dize some organic nitrogen into ammonia, and 
nitrite ion into nitrate ion. It was also discovered 
that O3-BAC process can carry nitrification to 
completion if there is sufficient dissolved oxygen. 
Some hydrocarbon substrates can be oxidized 
through ozonation so that they are more easily 
assimilated by strains of Nitrobacter that multiply 
heterotrophically in the carbon beds. In the BAC 
process without ozonation, both the DO and 
easily bstrate levels were too low in 
the carbon beds to sustain Nitrobacter growth; but 
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nitrite-conversion bacteria, like Nitrosomonas, can 
survive under such conditions. As a result, nitrite 
or nitrate ion content was higher in the effluents 
from BAC or O3-BAC processes than in the in- 
fluents. The removal mechanisms for the three 
forms of nitrogen were studied in various other 

processes. Ammonia nitrogen was removed quite 
oell in both microflocculaton/direct filtration 
(MF/DF) and GAC (granular activated carbon) 
columns, of which the ee MF/DF col- 
umns were responsible for a major portion of total 
ammonia removal, with a mean removal efficiency 
of 72 percent vs. 83 percent in total. Nitrite nitro- 
gen was also removed efficiently in both the dual 
media and GAC beds. In contrast, nitrate nitrogen 
was removed negligibly, sometimes with negative 
removal efficiencies, due to nitrification taking 
place in GAC beds; the average nitrate nitrogen 
removal eificiency of GAC beds was only 8.5 
(ent (Friedmann-PTT) 
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Descriptors: *Drinking water, *Water treatment, 
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*Fatty acids, “Lipids Chemical reactions, Chemi- 
cal properties, Gas chromatography, Mass spec- 
trometry, Ozone. 


Concern over the potential hazard to human health 
of trihalomethanes (THMs) and other halogenated 
organics believed to be produced during chlorina- 
tion of drinking water has led to the need to 
reevaluate the use of alternative disinfectants in 
potable water treatment. Ozone, at present widely 
used in Europe and increasingly in the USA, is a 
possible alternative to chlorine and has the advan- 
_ of eliminating or reducing THM formation 
when applied at its optimum dose. In addition, the 
rapid decomposition of ozone to oxygen creates 
little cause for concern, as regards the health ef- 
fects of ozone or its degradation products. In con- 
trast, the oxidation products resulting from the 
reaction of ozone with substances present in raw 
waters are potentially significant, although infor- 
mation on the nature of these products is inad- 
equate. A systematic study is being conducted to 
investigate the reactivity of a large number of 
organic substances toward ozone. The reactivity of 
a series of fatty acids, shown to be present in many 
raw and drinking waters, was examined in aqueous 
solution at low substrate concentration (micro- 
grams/L range). Saturated fatty acids were unreac- 
tive, unsaturated fatty acids were readily con- 
sumed. A number of reaction products of their 
methylated derivatives were identified by gas 
chromatography and gas chromatography-mass 
spectrometry. The products identified are consist- 
ent with a 1,3-dipolar cyclo-addition reaction. The- 
oretical considerations suggest that the role of 
radicals in the reactions occurring is minor. Low 
molecular weight polar products anticipated from 
the reaction of 9,12-octadecadienoic acid were not 
observed. Employment of additional extraction, 
derivatization and/or GC techniques will be neces- 
sary to identify these short chain polar compounds. 
(Author’s abstract) 
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DETERMINATION OF CARBONYL COM- 
POUNDS IN OZONATED WATER BY THE 
PFBOA METHOD, 

Kyoto Univ. (Japan). Faculty of Engineering. 
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LONG-RANGE FINANCIAL PLANNING FOR 
WATER UTILITIES. 

Tucson Water Dept., AZ. 

R. L. Brice, and E. R. Unangst. 

Journal of the American Water Works Association 
— Vol 81, No. 5, p 48-52, May 1989. 5 
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Utilities, Economic aspects, Tucson, Arizona, 
Public participation, Forecasting, Capital markets, 
Inflation, Policy making. 


Water utilities across the United States, especially 
those serving rapidly growing areas, have become 
aware of the need for long-range financial ems 
to respond to changes in the nation’s economy, to 
evaluate and plan for the impact of the 1986 Safe 
Drinking Water Act amendments on their oper- 
ation and capital program, to accommodate 
changes in national tax legislation affecting invest- 
ment and bond markets, and to evaluate changing 
patterns of water use brought about by conserva- 
tion efforts. The process employed by the Tucson 
(Arizona) Water Department to develop long- 
range financial plans is discussed. Fundamental 
steps in this process include establishment of a 
mechanism for citizen involvement, formulation of 
policies that guide financial planning efforts, and 
identification of the components of a financial plan 
and of the tools used in the planning process. Data 
are presented covering various financial aspects of 
Tucson Water for the period 1988-1997, including: 
capital improvement plan, projected financing of 
capital improvements, projected operation and 
maintenance expenses with inflation factor, projec- 
tion of water services and sales, and projected 
operating results with present rates and with infla- 
tion factor. The preparation and publication of 
long-range financial plans have built confidence 
and credibility in Tucson Water among both cus- 
tomers and policy-makers. (Author’s abstract) 
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LONG-TERM CONTRACTS FOR LARGE 
USERS: AN INDUSTRY VIEWPOINT. 
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R. A. Smith. 

Journal of the American Water Works Association 
JAWWAS, Vol 81, No. 5, p 53-56, May 1989. 


Descriptors: *User charges, *Metropolitan water 
management, *Contracts, *Water rates, *Industrial 
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General Motors Corp. (GM) negotiates rates and 
service contracts with its water suppliers as often 
as possible, based on fairness to the water utility, 
the utility’s other customers, and GM. Water rates, 
in GM’s view should be adequate to maintain the 
operational and financial stability of the utility as a 
self-supporting enterprise and should be based on 
the cost of service, without cross-class customer 
subsidization or revenue subsidies. Detailed rate 
and service contracts are used by GM as vehicles 
to achieve these goals with its water suppliers. 
Many provisions can be included in a contract. 
First, contracts must be tailored to the particular 
situation, the supplier, and the user. Several guide- 
lines have been developed by GM to assist in its 
discussions and negotiations with suppliers. These 
criteria include a detailed checklist of many of the 
contract and rate provisions that may be shared by 
many utilities, a prototype water contract, data 
required to make a complete cost-of-service analy- 
sis, criteria and various guidelines for conducting 
associated cost studies, and criteria for retaining 
qualified consultants to perform such work. GM 
believes that it has been reasonably successful in 
implementing this approach. The process is time- 
consuming, requires a certain level of expertise and 
knowledge, and requires many meetings, much 
paper, effort, and patience. GM believes the proc- 
ess leads to better understanding, communication, 
and reflection of each other’s mutual concerns. 
(Rochester-PTT) 

W89-11737 


FORECASTING DEMAND AND MEASURING 
PRICE ELASTICITY. 

East Bay Municipal Utility District, Oakland, CA. 
For primary bibliographic entry see Field 6D. 
W89-11738 


INFLUENCE OF BACKGROUND ORGANIC 
MATTER ON GAC ADSORPTION, 

Karlsruhe Univ. (Germany, F.R.). 

R. S. Summers, B. Haist, J. Koehler, J. Ritz, and 
G. Zimmer. 

Journal of the American Water Works Association 
JAWWAS, Vol 81, No. 5, p 66-74, May 1989. 15 
fig, 1 tab, 14 ref. 


Descriptors: *Water treatment, *Activated carbon, 
*Organic matter, *Adsorption, *Chlorinated = 
drocarbons, Rhine River, Trichloroethene, Trich- 
lorobenzene, Design criteria, Performance evalua- 
tion, Biodegradation. 


Background organic matter in the Rhine River 
Si tly affected the behavior of trichloroeth- 
ene (TCE). and 1,2,4-trichlorobenzene (TCB) in 
granular activated carbon (GAC) adsorption col- 
umns. The GAC column adsorption capacity for 
TCE was more than 50% less than that found in 
batch adsorption experiments. The capacity for 
TCE of GAC preloaded with organic matter was 
very similar to that of a TCE-spiked GAC column, 
suggesting that the preloading isotherm approach 
can be useful in p: ig GAC column capacity. 
Because of long-term reductions in adsorption ca- 
pacity, the breakthrough of TCE in a full-scale 
column is not well predicted by the direct scaleup 
approach. Complete removal of TCB, presumably 
by biodegradation, was found after 40 days of 
operation. (Author’s abstract) 

W89-11739 


IMPACT OF INCORPORATED ORGANIC 
MATTER ON THE DEWATERING CHARAC- 
TERISTICS OF ALUMINUM HYDROXIDE 
SLUDGES, 

Woolpert Consultants, Dayton, OH. 

B. E. Dulin, and W. R. Knocke. 

Journal of the American Water Works Association 
JAWWAS, Vol 81, No. 5, p 74-79, May 1989. 10 
fig, 3 tab, 20 ref. 


Descriptors: *Sludge drying, *Water treatment, 
*Alum, *Organic matter, Performance evaluation, 
Flocculation, Potassium permanganate, Process 
control, Sludge thickening, Coagulation. 


The effects of coagulation of organic matter by 
alum, as influenced by coagulation pH, dosage, and 
potassium permanganate peroxidation, on the 
thickening and dewatering characteristics of alumi- 
num hydroxide sludges were examined. Slud 
dewatering characteristics worsened as the i 
amount of organic matter incorporated into the 
sludge floc matrix increased. The observed 
changes in sludge characteristics were correlated 
to a decrease in sludge floc size and density that 
occurred when greater amounts of organic matter 
= incorporated into the floc — ——— 
of potassium ite improved sludge a- 
ped a rates. The decnae sequined for improvement 
of sludge dewatering rates was a direct function of 
the amount of organic matter present in the sludge. 
(Author’s abstract) 

W89-11740 


RAW WATER CHARACTERISTICS AND THE 
SELECTION OF TREATMENT CONFIGURA- 
TIONS FOR PARTICLE REMOVAL. 

Rice Univ., Houston, TX. Dept. of Environmental 
Science and Engineering. 

M. R. Wiesner, and P. Mazounie. 

Journal of the American Water Works Association 
JAWWAS, Vol 81, No. 5, p 80-89, May 1989. 4 fig, 
3 tab, 25 ref. 


Descriptors: *Water treatment, *Raw water, Or- 
ganic matter, Particulate matter, Systems analysis, 
Filtration, Coagulation, Performance evaluation, 
Chemical treatment, United States, Belgium, Para- 
guay, France, Switzerland, Algae, Mathematical 
models, Optimization, Flocculation, Design crite- 
ria, Dissolved solids, Water quality. 


The particle-removal performance of several full- 

scale water treatment plants was evaluated using a 
systems analysis approach. Raw water c! 

tics and configurations of seven treatment plants in 





Belgium, Paraguay, France, Switzerland, and the 
United States are described to illustrate the rela- 
tionship between important raw water characteris- 
tics and the selection of unit processes for particle 
removal. ‘Dissolved’ organic materials in raw 
water may be an important source of particle 
volume when coagulation precedes liquid-solid 
— Different inorganic coagulants yielded 
ferent solid phases when added to water. After 
the distribution of particle sizes in raw water was 
adjusted for changes resulting from dissolved or- 
ganic carbon in water, configurations of the unit 
processes chosen in practice co: in most 
cases to configurations calculated to be cost-opti- 
mal. Variations in raw water quality were not 
considered in the model. If significant fluctuations 
in turbidity, dissolved organic carbon, algal counts, 
or particle-volume concentration occur, it may be 
more appropriate to use a value greater than the 
mean particle-volume concentration to estimate the 
optimal configuration for these waters. Model cal- 
culations indicate that contact filtration should be 
optimal for raw waters containing 2 ppm or less of 
particle volume and that conventional treatment 
should be optimal when the particle volume con- 
centration in the raw water is greater than 10 ppm. 
In the range of 2-10 ppm of particle volume, 
particle-size conditioning in flocculation is impor- 
tant. Even for cases in which contact filtration is 
predicted to be the optimal treatment configura- 
tion, it would seem prudent to consider floccula- 
tion as an option before filtration. This would 
provide greater flexibility in dealing with short- 
term changes in raw water characteristics or long- 
term degradation of the raw water quality. (Roch- 
ester-PTT) 
W89-11741 


OVERALL EFFECT ON ANNUAL COSTS OF A 
REDUCTION IN WATER USE WITH SEPA- 
RATE METERING OF FLATS IN PRETORIA. 
Water Research Commission, Pretoria (South 
Africa). 

For primary bibliographic entry see Field 3D. 
W89-11747 


TRITIUM AS AN INDICATOR OF RECHARGE 
AND DISPERSION IN A GROUNDWATER 
SYSTEM IN CENTRAL ONTARIO. 

Waterloo Univ. (Ontario). Inst. for Ground Water 
Research. 

W. D. Robertson, and J. A. Cherry. 

Water Resources Research WRERAO, Vol. 25, 
No. 6, p 1097-1109, June 1989. 13 fig, 26 ref. 


Descriptors: *Tracers, *Groundwater movement, 
*Ontario, *Radioactive tracers, *Groundwater re- 
charge, *Dating, Tritium, Bomb tests, Isotope 
studies, Mathematical models, Simulation, Sand 
aquifers. 


The detailed distribution of tritium (3H) in the 
recharge area of a shallow unconfined sand aquifer 
near Sturgeon Falls, Ontario, is described. At this 
forested, shallow-water table site, bomb tritium has 
penetrated uniformly to a depth of 8-12 m, indicat- 
ing recharge of 15 cm/yr, which is 16% of precipi- 
tation. The zone of bomb tritium contains 3H 
concentrations of 16-269 tritium unit (TU), where- 
as much lower values (<1 TU) are observed in 
groundwaters recharged only a few years prior to 
1953, the year when significant fallout from bomb 
tritium began. Tritium distribution is accurately 
simulated, using one-dimensional and two-dimen- 
sional models, when the Ottawa record is used for 
the post-1953 tritium input fraction, when disper- 
sion is low, and when a pre-bomb tritium input 
value of 3 TU is used. This pre-bomb value is 
slightly below that suggested in 1954 by Kaufman 
and Libby based on precipitation and surface water 
sample taken in the early 1950s. The simulations 
indicate, and field data corroborate, that in 1986 
3H levels of more than 100 TU occur in only in 
groundwaters recharged between 1957 and 1971, 
whereas levels exceeding 200 TU occur only in 
groundwaters recharged during 1961-1967. The 
1960s tritium peak is observed within a narrow, 
distinct depth zone at all locations along the flow 
section investigated. (Author’s abstract) 
W89-11753 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Water Treatment and Quality Alteration—Group 5F 


ATMOSPHERIC SULFUR DEPOSITION 1950- 
1985 INFERRED FROM SULFATE IN 
GROUNDWATER. 


Waterloo Univ. (Ontario). Inst. for Ground Water 
Research. 
wae bibliographic entry see Field 5B. 


INACTIVATION OF GIARDIA MURIS CYSTS 
BY CHLORAMINES. 

Oregon Health Sciences Univ., Portland. Dept. of 
Microbiology and Immunol 
E. A. Meyer, J. Glicker, A 
Edwards. 


‘A. © Bingham, and R. 


Water Resources Bulletin WARBAQ, Vol. 25, No. 
2,p 335-340, April 1989. 1 fig, 5 tab, 14 ref. 


Descriptors: *Disinfection, *Giardia, *Chlora- 

mines, *Disinfection, *Water treatment, Tempera- 

ture ~— ion concentration, Protozoa, 
lorine. 


In a study to measure the efficacy of chloramines 
at inactivating Giardia cysts, the ability of cysts to 
excyst was measured after exposure to different 
times, and at different temperatures and pH. The 
chloramines were generated by mixing ammonium 
sulfate and sodium hypochlorate in water to 
proximate a 7:1 chlorine:ammonia ratio by weight. 
Times of 40, 80, 180, and 270 minutes; tempera- 
tures of 3 C, 10 C, and 18 C; target chloramine 
concentrations of 0.4, 1.4, 2.0, and 2.6 mg/L; and 
pH of 7.0 and 8.5 were the actual values tested. 
The combinations of these variables that were able 
to inactivate > 99.8% of the cysts were a mini- 
mum chloramine concentration of 2.26 mg/L ap- 
plied for 270 minutes at a water temperature of 10 
C; and at 18 C, averaged minimum chloramine 
concentrations of 2.14 and 1.55 mg/L applied for 
180 and 270 minutes, supeniedy. The minimum 
CT the product of the terminal disinfectant con- 
centration in mg/L times the number of minutes of 
exposure to the disinfectant values co 

to these combinations capable of > 99.8% cyst 
inactivation, are 610 at 10 C and 385 at 18 C. 
Temperature was noted to exert a major effect on 
the ability of chloramines to inactivate cysts. 
Modifications of the methods used to generate 
chloramines may have an effect on the ca anes of 
poe disinfectant to inactivate cysts. (Author’s ab- 


tract) 
W89-1 1795 


MULTIDISCIPLINARY PLANNING AND 
MANAGING OF WATER REUSE. 

King Abdulaziz Univ., Jeddah (Saudi Arabia). 
Dept. of Civil Engineering. 

A. M. Mohorijy. 

Water Resources Bulletin WARBAQ, Vol. 25, No. 
2, p 433-442. April 1989. 4 fig, 10 ref. 


Descriptors: *Water reuse, *Water management, 
*Water supply development, Management plan- 
ning, Water demand, Economic aspects, 
Wastewater renovation. 


Water reclamation and reuse are rapidly expanding 
areas of water supplies. A comprehensive planning 
methodology for developing and evaluating water 
reuse alternatives uses five phases: (1) goal settin; 
(2) identification of reuse opportunities, (3)devel- 
opment and evaluation of planning alternatives, (4) 
assessment of water reuse linkages, and (5) —— 
decisions and reco tions. A tool called 
‘input-output modeling’ is used in the third phase 
to present numerical data and choices. The meth- 
odology seeks to integrate the hydrologic and 
socio-economic — of water resources plan- 
ning in the area of study. Water reuse may satisfy 
some of the increasing demands for water, but 
water quality, economics, public attitudes, and 
legal and institutional constraints may im 
limits on the extent to which it can be employed. 
An analysis of proposed and existing water reuse 
practices worldwide indicates that reused water, if 
it is prepared using appropriate technology, can be 
as safe as, or safer than, other conventional systems 
for pro’ iding the water needed for municipal, agri- 
cultural, industrial, and recreational uses. As in any 
other system, failure is possible, and safeguards to 
protect the public must be built in from the start. 


167 


Since technically proven processes exist to prepare 
water of almost any quality desired, reuse has a 
— place in planning the optimal use of water. 
cost of treatment may make it difficult for 
small communities or small cities to reuse water. 
However, large communities, especially if a pro- 
gram is adopted nationwide, may be able to in- 
crease their water supply by 50% or more by 
reusing wastewater. (Lantz-PTT) 
W89-11806 


TOXICITY OF ALUM SLUDGE TO CERIO- 
DAPHNIA DUBIA AND PIMEPHALES. 

Johns Hopkins Univ., Shady Side, MD. Aquatic 
Ecology Section. 

For primary bibliographic entry see Field 5C. 
W89-11816 


1974 DRINKING WATER STANDARDS AND 
GUIDELINES. 

Environmental Protection Agency, Washington, 
DC. Div. of Water Supply. 
For primary bibliographic entry see Field 5G. 
W89-11889 


EVALUATING HOMEOWNERS’ GROUND 
WATER TREATMENT OPTIONS. 

Pennsylvania State Univ., ae Park. Dept. 
of Agricultural Economics and Rural Sociology. 
D. K. Klinko, and C. W. Abdalla. 

IN: Proceedings of the FOCUS Conference on 
Eastern Regional Ground Water Issues, September 
27-29, 1988, Stamford, Connecticut. National 
Water Well Association, Dublin, Ohio, 1988. p 
371- 5382, 4 tab, 6 ref. 


Descriptors: *Domestic water, *Groundwater 
quality, *Water quality control, *Water treatment, 
Costs, Wells, Economic aspects, Rural areas, 
Groundwater pollution, Monitoring, Cost analysis, 
Social aspects, Policy making. 


Contamination of groundwater can create a diffi- 
cult and complex problem for homeowners relying 
on private individual water wells. Since private 
water supplies are not regulated under the federal 
Safe Drinking Water Act, monitoring and treat- 
ment is up to the individual homeowner. If an 
individual discovers a water contaminant, he or 
she may choose one of several methods to remedy 
the proniens, including: (1) connecting to an exist- 
ing public community water system; (2) working 
with other affected homeowners to construct a 
new community system; (3) drilling a new well; or 
(4) using home point-of-use/point-of-entry (POU/ 
POE) water treatment technology. This study fo- 
cused on the innovative application of home or 
POU/POE water treatment technology. Coopera- 
tively adopting POU/POE systems has monetary 
benefits associated with it in the form of quantity 
discounts. In addition, there is reason to believe 
that there are other savings through sharing the 
tasks involved with procuring the units. However, 
these savings were not quantified in this study. 
Cooperating also appears to add the benefit of 
moral support among group members, making the 
complex contamination problem seem more man- 
ageable. Lastly, there is evidence that various non- 
monetary factors influence the feasibility of the 
cooperation innovation, and should be considered 
pA community members and policy-makers con- 
templating treatment options. (See also W89- 
11916) (Lantz-PTT) 
W89-11938 


AERATION FOR THE REMOVAL OF RN 
FROM SMALL WATER SUPPLIES. 

Lowry Engineering, Inc., Unity, ME. 

S. B. Lowry, and J. D. Lowry. 

IN: Proceedings of the FOCUS Conference on 
Eastern Regional Ground Water Issues, September 
27-29, 1988, Stamford, Connecticut. National 
Water Well Association, Dublin, Ohio, 1988. p 
603-612, 3 fig, 30 ref. 


Descriptors: *Water supply, *Domestic water, 
*Municipal water, *Radon, *Water treatment, 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5F—Water Treatment and Quality Alteration 


*Aeration, *Groundwater pollution, Radioactivity, 
Field tests, Activated carbon. 


Aeration is an emerging technology for the remov- 
al of radon from small public and private water 
supplies. It offers advantages over granular activat- 
ed carbon (GAC) by avoiding the retention of 
radon progeny which causes an elevated gamma 
exposure rate and a potential for low level radioac- 
tive waste generation. A new diffused bubble aer- 
ation technology also offers advantages over 
packed tower aeration in terms of economics, per- 
formance, and aesthetics. This paper reports on 
recent field data from twenty prototype diffused 
bubble aeration systems located in six northeastern 
states. Theoretical and actual performance will be 
discussed for flows ranging from point-of-entry 
(POE) up to 400 gallons per minute. The technolo- 
gy is capable of removing > 99.9% of the raw 
water radon from these supplies. Removal is great- 
er than that achieved with GAC or packed tower 
aeration. (See also W89-11916) (Author’s abstract) 
W89-11950 


ENGINEERING ECONOMICS OF RURAL 
WATER SUPPLY AND WASTEWATER SYS- 
TEMS. PART II: APPLICATION OF ECONOM- 
IC CRITERIA TO THE EVALUATION OF 
PROJECT FEASIBILITY (A CASE STUDY). 
Rice Univ., Houston, TX. Dept. of Geology. 

For primary bibliographic entry see Field 5D. 
W89-11967 


RURAL WATER SUPPLY: HOW BAD A PROB- 
LEM. 


Environmental Protection Agency, Washington, 
DC. 


W. J. Whitsell. 

IN: Water Pollution Control in Low Density 
Areas: Proceedings of a Rural Environmental En- 
gineering Conference, September 26-28, 1973, 
Warren, Vermont. University Press of New Eng- 
land, Hanover, New Hampshire, 1975. p 193-200, 
32 ref. 


Descriptors: *Rural areas, *Water supply, *Sur- 
veys, *Water quality, *Water quality management, 
State jurisdiction, Federal jurisdiction. 


A survey of states conducted by the US Environ- 
mental Protection Agency (EPA) in 1971 revealed 
that one third of the state and local agencies re- 
sponding gave their rural water supplies ratings of 
good or better, while two thirds rated the as less 
than good. Enough data have been collected by 
federal, state, and local agencies to establish 
beyond reasonable doubt that the problem is seri- 
ous for many areas of the country. From these 
data, one can estimate that at least 40% of the 
individual home water supplies deliver water 
which does not meet the US Public Health Service 
1962 Drinking Water Standards, because they con- 
tain too many coliform bacteria or too much of 
certain minerals or have an unpleasant taste or 
odor. State and local health department and other 
agencies having responsibilities for water supply 
protection react in different ways to reports of 
contamination. Forty percent of the states answer- 
ing had not authority to impose minimum con- 
struction standards. Most of the reporting agencies 
stated that separate bacteriological records for in- 
dividual supplies were being kept. Nevertheless, 
only one quarter of them knew of analyses, sum- 
maries, or interpretations of the data. One encour- 
aging sign was that about one half of those report- 
ing knew of plans to promote individual water 
supply legislation in some form. (See also W89- 
11953) (Lantz-PTT) 

W89-11969 


EROSION-TYPE HYPOCHLORINATORS FOR 
THE DISINFECTION OF WATER SUPPLY 
AND WASTEWATER IN LOW DENSITY 
AREAS. 

Yale Univ., New Haven, CT. School of Medicine. 
For primary bibliographic entry see Field 5D. 
W89-11970 


WATER SUPPLY AND WASTEWATER DIS- 
POSAL: INTERNATIONAL ALMANAC, 
VOLUME 1. 

A. Kepinski, and W. A. S. oe 

Vulkan-Verlag, Essen, West ermany. 1976. 321p. 


Descriptors: *Wastewater disposal, *Water supply, 
*Bibliographies, Information exchange, Public 

Administration, Management planning, 
Education, Social aspects. 


This almanac is an international bibliography for 
the transfer, evaluation, adaptation and use of exist- 
ing knowledge in the fields of water supply and 
wastewater di . It enables any specialist or 
researcher to find adequate references and infor- 
mation on all questions and aspects of the subject. 
Nine volumes of the almanac have been published. 
This, the first volume, covers general and multidis- 
ciplinary problems, such as: health, hygiene, hous- 
ing, human environment, communities, authorities, 
public utilities, administration, management, plan- 
ning, public relations, law, legislation, social fac- 
tors, costs, economic factors, financing, human re- 
sources, education, training, research, investiga- 
tions, methodologies, information, documentation, 
and international relations. This volume also has a 
section which lists significant periodicals in the 
fields of water suppply and wastewater disposal. 
(See W89-111983 thru 11991) (Lantz-PTT) 
W89-11983 


WATER SUPPLY AND WASTEWATER DIS- 
POSAL: INTERNATIONAL ALMANAC, 
VOLUME 2. 

A. Kepinski, and W. A. S. Kepinski. 

bead Hague, Zoetermeer, The Netherlands. 1977. 
50p. 


Descriptors: *Wastewater disposal, *Water supply, 
*Bibliographies, Information exchange, Water con- 
veyance, Rural areas, Filtration. 


This almanac is an international bibliography for 
the transfer, evaluation, adaptation and use of exist- 
ing knowledge in the fields of water supply and 
wastewater disposal. It enables any specialist or 
researcher to find adequate references and infor- 
mation on all questions and aspects of the subject. 
Nine volumes of this almanac have been published. 
This, the second volume, covers water supply: 
types and characteristics of water supply systems 
(continued in Volume 7); geographical survey of 
water supply systems (continued in Volume 7); 
filtration of water (continued in Volume 8); rural 
water supply (continued in Volume 7); and water 
supply in developing countries (continued in 
Volume 7). This volume also has sections listing 
international organizations and handbooks, text- 
books, and manuals in the field of water supply. 
(See W89-11983 and W89-11985 thru W89-11991) 
(Lantz- 

W89-11984 


WATER SUPPLY AND WASTEWATER DIS- 

POSAL: INTERNATIONAL ALMANAC, 

VOLUME 3. 

A. Kepinski, and W. A. S. Kepinski. 

bi Hague, Zoetermeer, The Netherlands. 1978. 
Pp. 


Descriptors: *Wastewater disposal, *Water supply, 
*Bibliographies, Information exchange, Ground- 
water budget, Wells, Well construction, Mainte- 
nance, Groundwater pollution, Water pollution 
prevention. 


This almanac is an international bibliography for 
the transfer, evaluation, adaptation and use of exist- 
ing knowledge in the fields of water supply and 
wastewater disposal. It enables any specialist or 
researcher to find adequate references and infor- 
mation on all questions and aspects of the subject. 
Nine volumes of this almanac have been published. 
This, the third volume, discusses groundwater and 
wells: characteristics and types of groundwater 
intaking; characteristics and types of wells; well 
hydraulics; well design and construction; efficien- 
cy and operation of wells; ageing, corrosion, in- 
crustation and renovation of wells; and pollution 
and protection of wells and groundwater. This 
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volume also has a general section discussing the 
topics of groundwater conservation and utilization 
in Canada and of practical formulas for estimating 
well capacity. (See W89-11983 thru W89-11984 
and W89-11986 thru W89-11991) (Lantz-PTT) 
W89-11985 


WATER SUPPLY AND WASTEWATER DIS- 
POSAL: INTERNATIONAL ALMANAC, 
VOLUME 4. 

A. Kepinski, and W. A. S. Kepinski. 

mam Hague, Zoetermeer, The Netherlands. 1978. 
57p. 


Descriptors: *Wastewater disposal, *Water supply, 
*Bibliographies, Information exchange, Water con- 
veyance, Pipelines, Pipes, Hydraulic design, Cor- 
rosion, Maintenance. 


This almanac is an international bibliography for 
the transfer, evaluation, adaptation and use of exist- 
ing knowledge in the fields of water supply and 
wastewater It enables any specialist or 
researcher to adequate references and infor- 
mation on all questions and aspects of the subject. 
Nine volumes of this almanac have been published. 
This, the fourth volume, surveys literature discuss- 
ing pipeline information, such as: and charac- 
teristics of pipelines; planning, —_ and hy- 
draulics of pipelines; materials and construction; 
operation and maintenance; ageing corrosion; 
damage and protection of pipelines; contamination 
and water quality deterioration in pipelines; plan- 
ning of networks; and water meters and water 
metering. (See W89-11983 thru W89-11985 and 
Ws89-1 1987 thru W89-11991) (Lantz-PTT) 
W89-11986 


WATER SUPPLY AND WASTEWATER DIS- 

POSAL: INTERNATIONAL ALMANAC, 

VOLUME 5. 

A. Kepinski, and W. A. S. Kepinski. 

a Hague, Zoetermeer, The Netherlands. 1978. 
16p. 


Descriptors: *Wastewater disposal, *Water supply, 
*Bibliographies, Information exchange, Sludge di- 
gestion, Activated sludge process, Wastewater 
treatment. 


This almanac is an international bibliography for 
the transfer, evaluation, adaptation and use of exist- 
ing knowledge in the fields of water supply and 
wastewater 4 oy It enables any specialist or 
researcher to find adequate references and infor- 
mation on all questions and aspects of the subject. 
Nine volumes of this almanac have been published. 
This, the fifth volume, discusses: wastewater char- 
acteristics and treatment, and sludge processing 
and disposal. This volume also contains sections on 
relevant national associations (continued from 
Volume 4) and on handbooks, textbooks, and 
manuals in the field of wastewater disposal (contin- 
ued in Volume 6). (See W89-11983 thru W89- 
11986 and W89-11988 thru W89-11991) (Lantz- 


PTT) 
W89-11987 


WATER SUPPLY AND WASTEWATER DIS- 
POSAL: 


INTERNATION 
VOLUME 6. 
A. Kepinski, and W. A. S. Kepinski. 
bn Hague, Zoetermeer, The Netherlands. 1984. 
P- 


AL ALMANAC, 


Descriptors: *Wastewater disposal, *Water supply, 
*Bibliographies, Information exchange, Waste dis- 
posal, Design standards, Waste disposal sites. 


This almanac is an international bibliography for 
the transfer, evaluation, adaptation and use of exist- 
ing knowledge in the fields of water supply and 
wastewater dis . It enables any specialist or 
researcher to find adequate references and infor- 
mation on all questions and aspects of the subject. 
Nine volumes of this almanac have been published. 
This, volume 6, covers various aspects of 
wastewater disposal systems, such as: planning; 
designing; operation and geographical survey of 





wastewater disposal systems; types and character- 
istics of wastewater collection; and sewer systems. 
This volume also contains a listing of handbooks, 
textbooks, and manuals in the field of wastewater 
disposal (continued in Volume 5). (See W89-11983 
thru W89-11987 and W89-11989 thru W89-11991) 


(Lantz- 
W89-11988 


WATER SUPPLY AND WASTEWATER DIS- 
POSAL: INTERNATIONAL ALMANAC, 
VOLUME 7. 

A. Kepi and W. A. S. Kepinski. 

= Zoetermeer, The Netherlands. 1985. 
24p. 


Descriptors: *Wastewater disposal, *Water supply, 
*Bibliographies, Information exchange, Water con- 
veyance, Pipelines, Pipes, Rural areas, Developing 
countries. 


This almanac is an international bibliography for 
the transfer, evaluation, tation and use of exist- 
ing knowledge in the fields of water supply and 
wastewater di . It enables any specialist or 
researcher to adequate references and infor- 
mation on all questions and aspects of the subject. 
Nine volumes of this almanac have been published. 
This, the seventh volume, discusses water supply: 
types and characteristics of water supply systems 
(continued from Volume 2); geographical survey 
of water supply systems (continued from Volume 
2); rural water supply (continued from Volume 2); 
and water supply in developing countries (contin- 
ued from Volume 2). This volume also contains a 
general section containing articles on international 
cooperation in the field of water supply, water- 
supply technical assistance needs in developing 
countries, and water supply and wastewater dis- 
posal in Kuwait. (See W89-11983 thru W89-11988 
and W89-11990 thru W89-11991) (Lantz-PTT) 
W89-11989 


WATER SUPPLY AND WASTEWATER DIS- 

POSAL: INTERNATIONAL ALMANAC, 

VOLUME 8. 

A. Kepinski, and W. A. S. Kepinski. 

a ue, Zoetermeer, The Netherlands. 1987. 
2p. 


Descriptors: *Wastewater disposal, *Water supply, 
*Bibliographies, Information exchange, Filtration, 
Water treatment, Disinfection. 


This almanac is an international bibliography for 
the transfer, evaluation, adaptation and use of exist- 
ing knowledge in the fields of water supply and 
wastewater di . It enables any specialist or 
researcher to adequate references and infor- 
mation on all questions and aspects of the subject. 
Nine volumes of this almanac have been published. 
This, the eighth volume, discusses the filtration of 
water (continued in Volume 2), and disinfection of 
water. This volume also contains a section listing 
water utilities (continued in Volume 9). (See W89- 
11983 thru W89-11989 and W89-11991) (Lantz- 


PTT) 
W89-11990 


WATER SUPPLY AND WASTEWATER DIS- 
POSAL: INTERNATIONAL ALMANAC, 
VOLUME 9. 

A. Kepinski, and W. A. S. Kepinski. 

The Hague, Zoetermeer, The Netherlands. 1988. 
296p. 


Descriptors: *Wastewater , *Water supply, 
*Bibliographies, Information yer iy Pumping, 
Water storage. 


This almanac is an international bibliography for 
the transfer, evaluation, adaptation and use of exist- 
ing knowledge in the fields of water supply and 
wastewater di . It enables any specialist or 
researcher to adequate references and infor- 
mation on ali questions and aspects of the subject. 
Nine volumes of this almanac have been published. 
This, the ninth volume, discusses water pumping 
and water storage. This volume also contains a 
section listing water utilities (continued from 
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Water Treatment and Quality Alteration—Group 5F 


volume 8). (See W89-11983 thru W89-11990) 
tz- 
W89-11991 


1989 ANNUAL BOOK OF STANDARDS. SEC- 
TION 11: WATER AND ENVIRONMENTAL 
TECHNOLOGY, VOLUME 11.02. 
American Society for Testing and Materials, Phila- 
For pelnary Uhtingeagt Fiel 

‘or primary bibliographic entry see Field 5A. 
w39-12001 


er Ag pec BIOASSAY SYSTEM. 
Technical Assessment Systems, Inc., Washington, 


DC. 
For primary bibliographic entry see Field 5A. 
W89-12015 


AUTOMATED ONDA CORRELATION MOD- 
IG COMPARED TO ACTUAL STRIPPING 
IRMANCE., 


gineering, Inc., Omaha, NE. 
B. R. Larsen, T. M. Sanders, and T. J. Furne. 
IN: HWHM 88: Hazardous Wastes and Hazardous 
Materials. Proceedings of the Sth National Confer- 
ence held April 19-21, 1988, Las Vegas, Nevada. 
1988. p 438-444, 8 fig, 1 tab, 14 ref. 


Descriptors: *Water treatment, *Water pollution 
treatment, *Model studies, Air stripping, Aquifers, 
Groundwater pollution, Automation. 


Air stripping volatile organic compounds (VOCs) 
from contaminated groundwater is a frequently 
used unit operation. Although the ee ~~ 
operations are simple, the process 

difficult. Laboratory stripping data for a = 
compound in clean water allows for straight fr - 
ward design and equipment engineerin; p! 
cated hazardous waste site and Ss cote cleanups 
present two key challenges: (1) treatment of 
groundwater contaminated by more than one com- 
pound; and (2) unavailability of laboratory strip- 
ping data for the compound(s). An automated nu- 
merical design to address these challenges 
was developed around the Onda prediction model 
for stripping coefficients. The Onda stripping 
model is based on several empirical relationships. 
The design methodology incorporates the effects 
of water and air temperature, volatility of the 
contaminant, and type and size of packing on 
system design. The major design-basis parameters 
that affect stripping tower performance include 
liquid flow rate and temperature, air-to-water ratio, 
air flow, pollutant properties, air loading rate, and 
packing media properties. The incorporation of the 
Onda correlation can serve as the basis for estab- 
lishing the most cost-effective rp but it is not 
intended to replace pilot studies actual liquid 
stream. (See also W89-12002) (Lantz-PTT) 
W89-12062 


CATALYTIC OXIDATION AND CARBON AD- 
SORPTION FOR VOC EMISSIONS FROM AIR 


STRIPPERS. 
Air Force Engineering and Services Center, Tyn- 
dall 


AFB, FL. 
For primary bibliographic entry see Field 5G. 
W89-12063 


EFFECT OF POTASSIUM CHLORIDE ON THE 
VIRUCIDAL EFFECTIVENESS OF CHLORINE 
DISINFECTION FOR MILITARY NEEDS. 
Cincinnati Univ., OH. 
G. Berg. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as AD-A198 246. 
Price codes: A04 in paper copy, A01 in microfiche. 
pecs 10, 1987. 89p, 17 fig, 11 tab, 11 ref, 4 
Department of the Army Contract 
DAMDT-86-0-6213. 


Descriptors: *Viricides, *Chlorination, *Water 
treatment, *Disinfection, *Potassium chloride, *Vi- 
ruses, Drinking water, Potable water, Hydrogen 
ion concentration, Chlorine, Synergistic effects. 


At 5 C, in nonbuffered purified water at pH 9.0, 1 
mg/L of free chlorine (FC) inactivated 99.99% of 


poliovirus 1 in 110 minutes and 5 mg/L of FC 
inactivated 99.99% of the virus in about 27 min- 
utes. At 5 C, 526 mg/L of KCl potentiated the 
inactivation by FC at pH 9.0 of poliovirus 1 in 
nonbuffered purified water. In nonbuffered puri- 
fied water, 526 mg/L of KCl increased the polioci- 
dal effectiveness of FC by 700%. Uatuttiee eeu 
circumstances, 1,262 mg/L increased the polioci- 
dal effectiveness of FC by 1400%. At 5 C, poliovi- 
rus 1 was inactivated by FC at pH 9.0 more than 9 
times more rapidly in nonbuffered tap water than 
in nonbuffered purified water suggesting that KC! 
with or without other ions in tap water potentiated 
the virucidal effectiveness of FC. Potassium chlo- 
ride did not potentiate the poliocidal effectiveness 
of FC at pH 9.0 to nearly the degree in nonbuf- 
fered tap water than it did in nonbuffered purified 
water suggesting that ions present in tap water 
potentiated the virucidal effectiveness of FC. Po- 
tassium chloride potentiated the virucidal effec- 
tiveness of FC in 0.05 M borate buffer to a lesser 
degree than in nonbuffered purified water further 
indicating that buffer ions potentiated the virucidal 
<tiatbealaas of OC. ond Ge @ tandiannin ton olinnt 
exists. Potassium chloride, at a level 1, 262 mg/L, 
potentiated the virucidal effectiveness of FC at pH 
4.5 in phthalate buffered water, but to a 
lesser degree than it potentiated the virucidal effec- 
tiveness of FC at pH 9.0 in borate-buffered purified 
water. (Lantz-PTT) 
W89-12076 


DEVELOPMENT OF INNOVATIVE FLOTA- 
TION PROCESSES FOR WATER TREATMENT 
AND WASTEWATER RECLAMATION. 

Krofta Engineering Corp., Lenox, MA. 

For primary bibliographic entry see Field 5D. 
W89-12095 


WATER AND WASTEWATER SYSTEMS 
ANALYSIS. 

University of the Witwatersrand, Johannesburg 
(South Africa). Water Systems Research Pro- 


gramme. 
For primary bibliographic entry see Field 6A. 
W89-12117 


ASBESTOS IN DRINKING WATER, JANUARY 
1977-MARCH 1988: CITATIONS FROM THE 
SELECTED WATER RESOURCES ABSTRACTS 
DATABASE, 

National Technical Information Service, Spring- 
field, VA. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB88-860366, 
Price codes: NO1 in paper copy, NO1 in microfiche. 
March 1988. 53p. Supersedes PB87-854402. 


Descriptors: *Water pollution sources, *Drinking 

water, *Bibliographies, agen ae Pots 
ble water, Asbestos cement, Water 
treatment, Public health. 


This pene ag contains citations concerning the 
occurrence, and problems associated with asbestos 
fiber contaminated drinkin 
asbestos cement pipes and factors involved in the 
release of asbestos are discussed. Distribution 
epidemiology — and health effects are 
considered. Detection and measurement methods 
are also discussed. This updated bibliography con- 
tains 137 citations of which 12 are new entries to 
the previous edition. (Author’s abstract) 
W89-12154 


HEAVY METALS IN DRINKING WATER: 
STANDARDS, SOURCES, AND JAN- 
UARY 1977-DECEMBER 1987: CITATIONS 


National Technical Information Service, Spring- 

field, VA. 

— from National Technical Information 
Springfield, VA 22161 as PB88-856547, 

Pascoe NO1 in paper copy, NO1 in microfiche. 

January 1988. 54p. Supersedes PB87-852356. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5F—Water Treatment and Quality Alteration 


Descriptors: *Water pollution sources, *Drinking 
water, *Water treatment, *Bibliographies, *Heavy 
metals, Public health, Toxicity, Regulations, 
Groundwater pollution, Acid rain effects, Plumb- 
ing, Water conveyance, Water quality standards, 
Lead, Copper, Nickel, Mercury, Cadmium, Man- 
ganese, Zinc. 


This ge gee contains citations concerning the 
ublic h ts and documented studies of 
eavy metal pollutants in drinking water. Topics 

include human exposure studies and the toxicologi- 

cal effects incurred by ingestion of lead, copper, 
nickel, mercury, cadmium, manganese, and zinc. 

Prolonged exposure and quantification factors and 

effects, federal and state regulations and standards, 

and laboratory animal studies are discussed 

Sources from landfill contamination of groundwat- 

er, acid precipitation contributions to groundwater 

pollution and corrosion by products in residential 
plumbing and public water supply transport sys- 
tems are examined. This updated bibliography con- 
= 139 citations of which 22 are new entries to 
ay arr edition. (Author’s abstract) 
12161 


HEAVY METALS IN DRINKING WATER: 
STANDARDS, SOURCES, AND EFFECTS, JAN- 
UARY 1970-JUNE 1988: CITATIONS FROM 
THE NTIS BIBLIOGRAPHIC DATABASE. 
National Technical Information Service, Spring- 
field, VA. 
Available from National Technical Information 
Service, Springfield, VA 22161 as PB88-866777, 
Price codes: NO1 in paper copy, N01 in microfiche. 
July 1988. 55p. Supersedes PB87-853321. 


Descriptors: *Drinking water, *Water treatment, 
*Bibliographies, *Heavy metals, Public health, 
Toxicity, Regulations, Plumbing, Water convey- 
ance, Water quality standards. 


This bibliography contains citations concerning the 
presence of heavy metals in drinking water. The 
effects of plumbing systems on water quality is 
discussed. Standards for safe drinking water are 
included. Treatment techniques to remove heavy 
metals are described. Methods for analyzing heavy 
metal contaminants in water are presented. The 
effects of heavy metals in drinking water on human 
health are briefly considered. This updated bibliog- 
raphy contains 159 citations of which 19 are new 
entries to the previous edition. (Author’s abstract) 
W89-12163 


ACTIVATED CHARCOAL FILTERS: WATER 
TREATMENT, POLLUTION CONTROL, AND 
INDUSTRIAL APPLICATIONS, JANUARY 
1970-JULY 1988: CITATIONS FROM THE USS. 
PATENT BIBLIOGRAPHIC DATABASE. 

Ceske Vysoke Uceni Technicke v Praze. Faculty 
of Civil Engineering and Architecture. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB88-867171, 
Price codes: NO1 in paper copy, NO1 in microfiche. 
August 1988. 55p. 


Descriptors: *Water treatment, *Bibliographies, 
*Activated carbon, *Filtration, Drinking water, 
Patents. 


This bibliography contains 129 citations of selected 
patents concerning activated charcoal filters and 
their applications in water treatment pollution con- 
trol, and industrial processes. Filtering methods 
and equipment for air and water purification, in- 
dustrial distillation and extraction, industrial leach- 
ing, and filtration of toxic gases and pollutants are 
described. Applications include drinking water pu- 
rification, filtering beverages, production of poly- 
mer materials, solvent and metal recovery, swim- 
ming pool filtration, waste conversion, automobile 
fuel and exhaust systems and footwear deodoriz- 
ing. (Author’s abstract) 

W89-12166 


POLYELECTROLYTES: WASTEWATER AND 
SEWAGE TREATMENT, JANUARY 1977-JUNE 
1988: CITATIONS FROM THE SELECTED 
oa RESOURCES ABSTRACTS DATA- 


National Technical Information Service, Spring- 
field, VA. 
For primary bibliographic entry see Field 5D. 
W89-12167 


5G. Water Quality Control 


BIODEGRADATION OF CARBAMATES. 
Florida Univ., Gainesville. Dept. of Soil Science. 
For primary bibliographic entry see Field 5D. 
W89-11081 


DRINKING WATER MICROBIOLOGY RE- 
SEARCH IN THE UNITED STATES: AN OVER- 
VIEW OF THE PAST DECADE. 

Environmental Protection Agency, Cincinnati, 
OH. Drinking Water Research Div. 

For primary bibliographic entry see Field SF. 
W89-11083 


KINETICS OF METHANE-OXIDIZING BIO- 
FILMS FOR DEGRADATION OF TOXIC OR- 
GANICS. 

Washington Univ., Seattle. Coll. of Forest Re- 
sources. 

For primary bibliographic entry see Field 5B. 
W89-11092 


DEGRADATION OF TRICHLOROETHYLENE 
BY METHANOTROPHIC BACTERIA IN A 
LABORATORY COLUMN OF SATURATED 
AQUIFER MATERIAL, 

Washington Univ., Seattle. Coll. of Forest Re- 
sources. 

K. P. Mayer, D. Grbic-Galic, L. Semprini, and P. 
L. McCarty. 

Water Science and Technology WSTED4, Vol. 
20, No. 11/12, p 175-178, 1988. 7 ref. EPA Assist- 
ance Agreement CR-812220. 


Descriptors: *Chlorinated hydrocarbons, *Water 
pollution treatment, *Biodegradation, *Fate of pol- 
lutants, *Biodegradation, *Methane bacteria, *Bio- 
transformation, *Groundwater pollution, Sub- 
strates, Aquifers, Methane, Growth rates, Bacteria. 


A laboratory experiment was designed to investi- 
gate the biotransformation of trichloroethylene 
(TCE) by bacteria using methane as a primary 
substrate under conditions simulating a contaminat- 
ed aquifer. Solid material was acquired aseptically 
from an uncontaminated shallow confined aquifer 
and packed in glass columns. The relationship be- 
tween the methane and oxygen supplied, bacterial 
growth, and TCE transformation was examined in 
an attempt to optimize a potentially applicable 
process of in situ treatment of groundwater. Ap- 
proximately 20 percent of the 14C-labeled TCE, at 
an initial concentration of 50 micrograms/L, was 
transformed to CO2. A five-fold increase in the 
rate at which methane and oxygen were supplied 
to the columns resulted in no substantial increase in 
TCE tranformation. The sorption of TCE onto 
aquifer solids may have obscured treatment differ- 
ences. Addition of hydrogen peroxide as the 
source of oxygen caused a decrease in methane 
utilization, although the impact of TCE transfor- 
mation is not yet clear. (Author’s abstract) 
W89-11093 


INSTRUMENTAL DETECTION OF COLI- 
FORM BACTERIA FOR INDUSTRIAL CON- 
TROL OF DRINKING WATER QUALITY. 
Societe Generale pour !’Agriculture, Rueil-Mal- 
maison (France). 

For primary bibliographic entry see Field 5A. 
W89-11095 


EVALUATION OF MICROBIAL DETECTION 
METHODS AND INTERLABORATORY COM- 
PARISONS DURING A PEROXIDE-NUTRIENT 
ENHANCED IN SITU BIORECLAMATION. 

Du Pont de Nemours (E.I.) and Co., Wilmington, 
DE. Chemicals and Pigments Dept. 

For arin bibliographic entry see Field 5A. 
W89-11113 


BIOLOGICAL ELIMINATION OF DICHLORO- 
METHANE FROM CONTAMINATED 
GROUNDWATER-INTERFERENCE BY COM- 
PONENTS OF THE GROUNDWATER. 

Stuttgart Univ. (Germany, F.R.). Inst. fuer Sied- 
lungswasserbau, Wassergutewirtschaft und Abfall- 
technik. 

H. Scholz-Muramatsu, V. Schneider, S. Gaiser, 
and D. Bardtke. 

Water Science and Technology WSTED4, Vol. 
20, No. 11/12, p 393-397, 1988. 1 fig, 4 tab, 11 ref. 
German Fed. Ministry for Sci. and Tech. Contract 
No. 02 WA 86426. 


Descriptors: *Chlorinated hydrocarbons, *Water 
pollution treatment, ‘*Biological treatment, 
*Groundwater pollution, *Water pollution control, 
Spectrometers, Leachates, Organic compounds, 
Landfills, Volatility, Sensitivity analysis, Sludge. 


The inhibiting factors for the biological elimination 
of dichloromethane (DCM) in the leachate of a 
lacquer sludge landfill was identified. About 50% 
of the inhibiting substances belong to the volatile 
fraction of the leachate. This fraction was analyzed 
by mass spectrometry. Selected compounds from 
this chromatogram were examined with regard to 
their inhibiting effect on the DCM elimination rate. 
A distinct inhibition was caused by 1,2-dichlor- 
oethane, ethylbenzene, and xylene. The DCM 
elimination was most sensitive against 1,2 dichlor- 
oethane. The compounds can be classified in the 
following order of decreasing interference: 1,2- 
dichloroethane > ethylbenzene > p-xylene > tol- 
uene > trichloroethene. Other than these com- 
pounds, the leachate contained nonvolatile inhibi- 
tors that could not be identified. (Author’s ab- 


stract) 
W89-11123 


MARINE HYDROCARBON-DEGRADING 
MICROORGANISMS: COMMUNITY STRUC- 
TURE AND BIOMASS DETERMINATION. 
Oklahoma Univ., Norman. School of Civil Engi- 
neering and Environmental Science. 

For primary bibliographic entry see Field SB. 
W89-11130 


BACTERIAL BIODEGRADATION OF PETRO- 


CytoCulture International, Inc., San Francisco, 
CA 


R. J. von Wedel, J. F. Mosquera, C. D. Goldsmith, 
G. R. Hater, and A. Wong. 

Water Science and Technology WSTED4, Vol. 
20, No. 11/12, p 501-503, 1988. 4 fig. 


Descriptors: *Water pollution treatment, *Fate of 
pollutants, *Microbial degradation, *Oil pollution, 
*Biological treatment, *Cleanup, *California, *Bio- 
degradation, *Hydrocarbons, *Groundwater pollu- 
tion, *Path of pollutants, *Aerobic bacteria, Isola- 
tion, Enrichment, Infiltration, Growth chambers, 
Pseudomonas, Bacteria, Petroleum products, Soil 
contamination. 


Commercial blends of enrichment isolates of aero- 
bic bacteria are being used for in situ biodegrada- 
tion of petroleum hydrocarbons contaminating soil 
and groundwater at several industrial sites in Cali- 
fornia. Contaminated groundwater in above- 
ground chemostats are maintained with cultures of 
some strains of Pseudomonas bacteria. After the 
bioreclamation process, the water is reinfiltrated 
into the ground to augment the in situ biodegrada- 
tion of petroleum absorbed into the soil. Prelimi- 
nary results of one such bioreclamation project are 
reviewed to demonstrate its feasibility for aquifers 
contaminated with fuels, solvents, and other petro- 
leum products. Contaminated groundwater is col- 
lected through a network of French drains and 
treated in a series of chemostat bioreactors de- 
signed to maximize the residence time of the exog- 
enous bacterial cultures. Reclaimed, treated efflu- 
ent water which has attained low levels of dis- 
solved hydrocarbon is blended with additional bac- 
terial cultures and nutrients to augment the effec- 





tiveness of the process. In one petroleum products 
distribution site with extensive gasoline leakage in 
Southern California, bioreclamation resulted in 
benzene, toluene, xylene, and total hydrocarbon 
reductions of 85, 98, 33 and 93 percent, respective- 
ly. A new augmented bioreclamation project using 
bacteria is now underway at a former truc 
terminal in Northern California. (Friedmann- 
W89-11147 


BIODEGRADATION AND GROWTH KINET- 
ICS OF ENRICHMENT ISOLATES ON BEN- 


TOLUENE, AND 
Sybron Chemicals, Inc., Salem. 
walt bibliographic port vn Field 5B. 


UNIFIED THEORY FOR MICROBIAL 
GROWTH CONTROLLED BY MULTIPLE 
LIMITING SUBSTANCES, 
Nanyang Technological Inst., — School 
of Civil and Structural Engineerin; 
we — bibliographic po see Field 5D. 


MONITORING STRATEGIES TO DETERMINE 
COMPLIANCE WITH WATER QUALITY OB- 


JECTIVES. 

Inland Waters Directorate, Vancouver (British Co- 
lumbia). Water lity Branch. 

For primary bibliographic entry see Field 7A. 
W89-11161 


ESTIMATING THE WATER QUALITY BENE- 
FITS FROM SOIL EROSION CONTROL. 
Economic Research Service, Washington, DC. Re- 
sources and Technology Div. 

M. O. Ribaudo, and C. E. Young. 

Water Resources Bulletin WARBAQ, Vol. 25, No. 
1, p 71-78, February 1989. 1 fig, 2 tab, 19 ref. 


Descriptors: *Erosion control, *Model studies, 
*Soil erosion, *Soil conservation, *Water quality, 
*Sediment transport, *Nutrient transport, Econom- 
ic aspects, Recreation, Pollution load. 


A framework for estimating the water quality ben- 
efits from soil erosion was developed. Tame- 
work is based on the li es between soil erosion 
and offsite damages. The li es are: erosion on 
the field, movement of eroded materials to water- 
ways, impact of discharged material on water qual- 
ity parameters, impact of water quality changes on 
the ability of water to provide economic services, 
and the economic value of the changes in water 
use. These linkages need to be modeled in order to 
estimate the water quality benefits from reductions 
in soil erosion. Methods for modeling each link on 
a geographic level, which enables the analyses of 
national soil conservation, were examined. Areas 
where data or models were found to be lacking 
include transport of sediment and nutrients to 
water systems, impact of discharged materials on 
watcr quality parameters, and impact of water 
quality on ability of water to provide economic 
services. An economic evaluation of 1983 soil con- 
servation —- was presented as an example of 
how the framework could be used. A number of 
simplifying assumptions were made to represent 
links that could not be modeled with available 
data. (Author’s abstract) 

W89-11162 


SPREADSHEET WATERSHED MODELING 
FOR NONPOINT-SOURCE POLLUTION MAN- 
AGEMENT IN A WISCONSIN BASIN. 
Geological Survey, Madison, WI. 

J. F. Walker, S. A. Pickard, and W. C. Sonzo 
Water Resources Bulletin WARBAQ, Vol. 25, No. 
1, p 139-147, February 1989. 4 fig, 5 tab, 12 ref. 


Descriptors: *Nonpoint pollution sources, *Water- 
shed management, *Water pollution control, 
*Computer models, Computer programs, Delavan 
Lake, Wisconsin, Water pollution sources, Phos- 
phorus removal, Water quality, Model studies. 


Although several sophisticated nonpoint pollution 
models exist, few are available that are easy to use, 
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cones 0 vane eee ee ee 
range of information to allow 
ners to assess different control strategies. A ‘A pale 
ant input accounting approach is presented in the 
bem ek of an existing model (WATERSHED) that 
been adapted to run on modern electronic 
pote Ro As an application, WATERSHED is 
used to assess options to improve the quality of 
highly eutrophic Delavan Lake in Wisconsin. WA- 
TERSHED is flexible in that several techniques, 
e.g. the Universal Soil Loss Equation or unit-area 
loadings, can be used to estimate nonpoint-source 
inputs. Once the model parameters are determined 
(and calibrated, if possible), the spreadsheet fea- 
tures can be used to conduct a sensitivity analysis 
of management options. In the case of Delavan 
Lake, it was concluded that, although some non- 
point controls were cost-effective, overall re- 
duction in phosphorus would be insufficient to 
measurably improve water quality. (Author’s ab- 


stract) 
W89-11169 


MANGANESE OXIDATION 

THE RELEASES FROM RESERVOIRS. 
Tennessee —— Univ., Cookeville. Dept. 
of Civil Engineerin; 

For pe bibliographic entry see Field 5B. 
W89-11175 


DEGRADATION OF CHLORINATED AND 
NON-CHLORINATED AROMATIC SOLVENTS 
IN SOIL SUSPENSIONS BY PURE BACTE- 
RIAL CULTURES. 

poe ol Rijksuniversiteit (Netherlands). Dept. 
of Biochemistry. 

R. Oldenhuis, L. Kuijk, A. Lammers, D. B. 
Janssen, and B. Witholt. 

Applied Microbiology and Biotechnology, Vol. 30, 
| 2, p 211-217, February 1989. 3 fig, 1 tab, 18 
ref. 


Descriptors: *Water pollution treatment, *Fate of 
pollutants, *Biode tion, *Aromatic com- 


grada 
pounds, *Solvents, *Soil bacteria, Chlorinated hy- 
drocarbons, i 


c Carbon, Energy, 
Activated sludge, Sludge, Culturing techniques. 


Several strains that utilize aromatic solvents were 
isolated and tested for their ability to degrade 
chlorinated and non-chlorinated aromatic hydro- 
carbons. The effect of inoculation with pure bacte- 
rial cultures on the degradation of benzene, tolu- 
ene, o-xylene, m-xylene, and p-xylene, chloroben- 
zene, 0-dichlorobenzene, and 1,3,5-trichloroben- 
zene in soil slurries was studied. The com 

for which oo were added were rapidly 
degraded. Without inoculation, however, degrada- 
tion of benzene, toluene, m-xylene and p-xylene, 
and chlorobenzene was slow, while o-xylene and 
o-dichlorobenzene were only slightly degraded. 
The results showed that de; ion was due to 
growth of the inoculated cells using the aromatic 
compounds as sources of carbon and energy. Addi- 
tion of activated sludge did not stimulate 

tion. The degradation rate of aromatic solvents by 
the added bacteria in soil slurries was similar or 
higher than that observed in liquid cultures of the 
same organisms. (Author’s abstract) 

W89-11214 


POLLUTION CONTROL-REGULATION AND 
LEGAL PROVISIONS IN INDIA. 

Gujarat Narmada Valley Fertilizers Co. Ltd., 
Broach (India). 

For primary bibliographic entry see Field 5G. 
W89-11224 


POLLUTION CONTROL-REGULATION AND 
LEGAL PROVISIONS IN INDIA. 

Gujarat Narmada Valley Fertilizers Co. Ltd., 
Broach (India). 

A. N. Aggarwal, and V. K. Karia. 

Water Science and Technology WSTED4, Vol. 
20, No. 10, p 57-62, 1988. 2 ref. 


Descriptors: *Water pollution control, *Regula- 
tions, *India, Legal aspects, Environmental policy, 
Legislation, Standards, \ Water quality standards, 


Water Quality Control—Group 5G 


Administrati Eco- 
“oo +) —~_ecaeammaaaae 


provide pollution control facilities. (Author’s ab- 
stract) 
W89-11224 


USE OF BIOMONITORING TO CONTROL 


For primary bibliographic entry see Field 5A. 
W89-11229 


RECOVERY AND RECYCLING OF LIQUID 
EFFLUENT AT GNFC-A STEP TOWARDS 
ZERO EFFLUENT. 

Gujarat Narmada Valley Fertilizers Co. Ltd., 
Broach (India). 

V. K. Karia, and V. S. Joshi. 
Water Science and Technology 
20, No. 10, p 175-182, 1988. 8 tab. 


pe pa *Process control, *Water reuse, *In- 
dustrial wastewater, *India, *W: 

ment, Ammonia, Ureas, on thy Vanadium, Cy- 
1 Oil, Lime, Cooling water, Slur- 


WSTED4, Vol. 


The Gujarat Narmada Valley Fertilizers Company 
Ltd (GNFC), a giant fertilizers and 

ee wg ty Pn th apes yn 

stress ammonia and urea plants. 

py me Pater we pane sear 

a number of researc’ it j 

a result of which neatly 71% of the total vol 


ent. (Author’s abstract) 
W89-11235 


TO THE Y. 
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MANAGING WATER QUALITY IN RELATION 
PETROCHEMICAL INDUSTR 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5G—Water Quality Control 


The impact of petrochemicals on the aquatic envi- 
ronment from the viewpoint of the water manager, 
is reviewed with emphasis on the effects of refin- 
ery effluents. Oil products can disrupt the ecology 
of environmental waters and render the manage- 
ment of sewerage and sewage treatment systems 
difficult. Water management can utilize different 
approaches to the avoidance of deleterious effects 
and that favored by the UK involves the use of 
quality objectives. These can be used to calculate 
acceptable effluent quality limits. Continued 
achievement of the objectives must rely on satis- 
factory monitoring and analytical methods. With 
the international nature of oil pollution, interna- 
tional analytical methods are being introduced. 
Accurate monitoring programs and clear analytical 
methods commonly used are essential in the under- 
standing of environmental information but the mis- 
take must never be made of setting standards with 
data derived from one method and then monitor- 
ing against that standard using a method with 
different performance characteristics. Oil pollution 
has not been in the public mind for some time in 
the UK, but constant vigilance by authorities for 
good discharge quality and avoidance of polluting 
entries (spillages, etc.) is vital in a world with an 
increasing demand for better environmental pro- 
tection. (Author’s abstract) 
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UNIFIED MANAGEMENT OF SURFACE AND 
GROUNDWATER QUALITY THROUGH 
CLEAN WATER ACT AUTHORITIES. 
Tennessee Valley Authority, Knoxville. Environ- 
mental Quality Staff. 

A. M. Duda. 

Ground Water GRWAAR, Vol. 27, No. 3, p 351- 
362, May-June 1989. 6 fig, 1 tab, 29 ref. 


Descriptors: *Water pollution control, *Water 
management, *Aquifer management, *Water qual- 
ity control, *Water policy, *Surface-groundwater 
relations, *Administrative regulations, Surface 
water, Groundwater recharge, Storm runoff, Sea- 
sonal variation, Hydrologic properties, Geohydro- 
logy. 


The case is presented for why unified management 
of surface water and groundwater quality is 
needed. The seven-state Tennessee Valley region is 
used as a microcosm of the nation to illustrate why 
the quality of surface and subsurface waters should 
be conjunctively managed. Subsurface and surface 
water are commonly linked in basins across the 
nation, both hydrologically and institutionally. 
While groundwater was thought to provide ap- 
proximately 30 percent of the nation’s streamflow 
and up to 100 percent of streamflow during low 
flow seasons, hydrologists now recognize that 
groundwater plays a more active, responsive role 
in the generation of storm runoff than was previ- 
ously thought. Also, surface waters serve as impor- 
tant sources of recharge of aquifers throughout the 
west and for karst, wetland, and coastal hydrogeo- 
logic settings in humid areas. Unified management 
of subsurface and surface water quality makes both 
hydrologic and institutional sense for dealing with 
cross-media, cross-agency linkages causing water 
pollution. Congressional testimony presented by 
the Tennessee Valley Authority (TVA) suggests 
that this unified water quality management can be 
achieved through a narrow amendment to the 
Clean Water Act requiring state adoption of (1) 
surface and subsurface water classificatoin systems, 
(2) surface and subsurface numerical standards, and 
(3) conjunctive surface-subsurface water quality 
management programs. National minimum pro- 
gram requirements, federal funding, and federal 
program/facility compliance would provide lead- 
ership in creating new local/state/federal partner- 
ships targeted to priority geographic areas. In this 
way, the state comprehensive program would 
become the hub around which the spokes of all 
different environmental and natural resource man- 
agement (technology-based control) programs 
with surface water or groundwater quality implica- 
tions would be integrated. This proactive water 
quality management approach would be less costly 
to the public than existing reactive approaches 
which have left taxpayers with a half million dollar 
remedial action bill for cleaning up our surface 
water resources. (Friedmann-PTT) 
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GROUNDWATER MODELING FOR SALINITY 
MANAGEMENT: AN AUSTRALIAN CASE 
STUDY. 

Australian National Univ., Canberra. Centre for 
Resource and Environmental Studies. 

For primary bibliographic entry see Field 2F. 
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IMPROVEMENTS IN THE BENTHIC FAUNA 
OF THE TEES ESTUARY AFTER A PERIOD 
OF REDUCED POLLUTION LOADINGS. 
Imperial Chemical Industries Ltd., Brixham (Eng- 
land). Brixham Lab. 

N. Shillabeer, and J. F. Tapp. 

Marine Pollution Bulletin MPNBAZ, Vol. 20, No. 
3, p 119-123, March 1989. 6 fig, 2 tab, 11 ref. 
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ronment, Marine environment, Data interpretation. 


The Tees Estuary (north east England) has been 
industrialized since the nineteenth century and 
used for the disposal of industrial and domestic 
waste. Its physical nature has been changed by 
canalization and dredging. In 1970, a number of 
water quality objectives were established by the 
Northumbrian River Board and local industry, and 
during the 1970s water quality improved. Classifi- 
cation analysis identifies three faunal associations 
within the estuary. The seaward end of the estuary 
has a typical estuarine fauna, and the middle 
reaches are dominated by an abundant fauna toler- 
ant of organic pollution. Species diversity and 
abundance increased between 1979 and 1985 with a 
penetration of marine fauna into the estuary and 
increase in abundance in the middle reaches. The 
estuarine environment is far more dynamic than 
the fully marine environment and therefore there 
may be a wider range of temporal variation in the 
diversity of the benthos of an estuary. During the 
1979-85 period, there was a general trend of im- 
provement in the estuary, with a slight decline in 
the number of species between 1982 and 1984. This 
highlights the problems of interpreting data that 
demonstrates short-term changes and long-term 
trends. (Miller-PTT) 
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NON-LINEAR RESPONSE OF WET DEPOSI- 
TION TO EMISSIONS REDUCTION: A 
MODEL STUDY. 

Ontario Ministry of the Environment, Rexdale. 
P. K. Misra, R. Bloxam, C. Fung, and S. Wong. 
Atmospheric Environment ATENBP, Vol. 23, No. 
3, p 671-687, March 1989. 20 fig, 7 ref. 


Descriptors: *Air pollution effects, *Pollution con- 
trol, *Water pollution control, *Air pollution con- 
trol, *Model studies, *Sulfates, *Acid rain, Oxida- 
tion, Emissions, Eulerian models, Lagrangian 
models. 


An Eulerian atmospheric model with complex 
chemistry (Acidic Deposition and Oxidant Model) 
and a Lagrangian model with linear chemistry 
(Ontario Ministry of the Environment Trajectory 
Model) were used to simulate the wet SO4(2-) 
deposition pattern over eastern North America for 
16 days during April 1981. The two model results 
agree reasonably well with each other when the 16 
day average values are compared. They also show 
reasonable agreement with observed data. Having 
established the ability of the models to predict 
deposition patterns for 1981 emissions, reduction 
scenarios with 50% SO sub x and 50% SO sub x 
and NO sub x of the 1981 emissions were studied 
through the Eulerian model. Near the heavy emis- 
sions area, the reduction in SO4(2-) wet deposition 
is only about 30-40%. In this respect the linear 
Lagrangian model departs significantly from the 
Eulerian model. This non-linearity in response is 
attributed to the role of oxidants in controlling the 
conversion of SO2 to SO4(2-). (Author’s abstract) 
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MANAGEMENT FUNCTIONS FOR EFFEC- 
TIVE CONTROLS OF GROUNDWATER CON- 
TAMINATION. 

Wisconsin Univ.-Milwaukee. Dept. of Civil Engi- 
neering. 

J. Y. C. Huang. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB89-183024/ 
AS, price codes: A03 in paper copy, A01 in micro- 
fiche. Wisconsin Water Resources Center, Madi- 
son, Technical Report WIS WRC 88-02, 1988. 28p, 
6 tab, 20 ref, append. USGS Contract 14-08-0001- 
G1261. USGS Project G1261-08. 
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Preventing groundwater pollution is the most de- 
sirable means of insuring groundwater quality. The 
institutional framework of groundwater protection 
at the state and local levels of government was 
evaluated. Six southeastern Wisconsin counties 
were investigated through personal interviews 
with county health officials using a questionnaire 
designed to identify management practices, tools, 
and problems as well as local sources of ground- 
water pollution. Based on a nationwide assessment 
and responses to the county questionnaire, recom- 
mendations were made on an effective means of 
controlling groundwater contamination. The most 
difficult management problem was identified as 
political, indicative of the lack of local level gov- 
ernment support of groundwater protection. Be- 
cause government is responsive to public opinion, 
the lack of support is the result of a lack of public 
awareness. Thus, education should be an integral 
part of groundwater programs in order to gain 
support for protection efforts. (USGS) 
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LAKE RESTORATION BY REDUCING EXTER- 
NAL PHOSPHORUS LOADING: THE INFLU- 
ENCE OF SEDIMENT PHOSPHORUS RE- 
LEASE. 


North East River Purification Board, Stirling 
(Scotland). 

M. W. Marsden. 

Freshwater Biology FWBLAB, Vol. 21, No. 2, p 
139-162, April 1989. 7 fig, 1 tab, 183 ref, append. 
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The factors that determine the recovery of eutro- 
phic lakes following a reduction in the external 
phosphorus loading are reviewed. The mean phos- 
phorus content of a lake should decrease roughly 
in proportion to the reduction in phosphorus input. 
Where the lake phosphorus concentration does not 
decrease as predicted, then the release of phospho- 
rus from the sediment is implicated. The current 
understanding of the processes by which sediment 
phosphorus is mobilized and transported into the 
photic zone is reviewed. The extent to which 
phosphorus release can maintain lake phosphorus 
concentrations following the reduction in external 
loading is influenced by lake morphometry, flush- 
ing rate, sediment type, trophic state, and history 
of enrichment. A reduction in the phytoplankton 
biomass of a lake is dependent upon the size of the 
decrease in lake phosphorus concentration and the 
degree to which phosphorus limits primary pro- 
duction. The importance of phosphorus in ag 
phytoplankton production tends to decrease wit 
increasing lake trophic status. Improvements in the 
condition of highly eutrophic lakes require very 
large reductions in external phosphorus loading, 
whereas in mildly enriched lakes, moderate 
changes in the supply of phosphorus have noticea- 
ble effects on phytoplankton biomass. (Author’s 
abstract) 
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BIODEGRADATION OF TRANS-1,2-DICHLOR- 
OETHYLENE BY METHANE- iG 


A. T. Moore, A. Vira, and S. Fogel. 

Environmental Science and Technology 
ESTHAG, Vol. 23, No. 4, p 403-406, April 1989. 4 
fig, 10 ref. U.S. Environmental Protection Agency 
Office of Exploratory Research Phase II Small 
Business Innovation Research Grant 68-02-4147. 
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ee So are known to oxidize 
chlorinated aliphatics such as trichloroethylene 
and trans-1,2-dichloroethylene (t-1,2-DCE) in 
aqueous solution. It has been suggested that this 
process could be utilized to biodegrade these com- 
pounds in contaminated groundwaters. Therefore, 
biodegradation of t-1,2-DCE was followed in a 
saturated soil reactor constructed to simulate 
groundwater conditions. t-1,2-DCE-contaminated 
water was recirculated horizontally through sand 
at a Darcy velocity of one foot per day. Methane- 
utilizing bacteria were added and stimulated by 
amending the recirculating water with mineral nu- 
trients, oxygen, and methane. After these additions 
the concentration of t-1,2-DCE decreased and its 
unstable biodegradation intermediate, dichloroeth- 
ylene oxide, appeared transiently. This degradation 
occurred during rapid utilization of methane and 
oxygen as well as production of carbon dioxide. 
Subsequent additions of t-1,2-DCE produced simi- 
lar results. (Author’s abstract) 
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STUDY ON WATER QUALITY CHARACTER- 
ISTICS AND WATER QUALITY MODEL IN 
SUYEONG ESTUARY, 

National Fisheries Univ. of Pusan (Republic of 
Korea). Dept. of Environmental Science and Engi- 


Bulletin of National Fisheries University of Pusan, 
Vol. 28, No. 2, p 23-38, December 1989. 8 fig, 10 
tab, 16 ref, append. English summary. 
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A study was conducted to evaluate the water 
quality characteristics and important factors in the 
water quality management of Suyeoug Estuary, 
Korea. The loading of biochemical oxygen 
demand, total suspended solids, and NH(4)-N dis- 
charged into Suyeong Bay were 40 ton/d, 29 ton/ 
d, and 14 ton/d, respectively. The longitudinal 
dispersion coefficient was 270 sq m/sec (153-360 sq 
m/sec). The sediments were severely polluted and 
the oxygen consumption rate was as high as 14 g 
ps | m/d. According to the Water Quality 
lodel, wastewater treatment and the dispersion 
coefficient were important factors to water quality 
characteristics in Suyeong Estuary. (Author’s ab- 
stract) 
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RELATIONSHIP BETWEEN SUBSURFACE 
—— RATES AND MICROBIAL 
Virginia Polytechnic Inst., Blacksburg. Dept. of 
Civil Engineering. 

For primary bibliographic entry see Field 5B. 
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AIR STRIPPING REMOVES PETROLEUM 
FROM GROUNDWATER. 

Agway, Inc., Syracuse, NY. 

W. McFarland. 

Water Engineering and Management WENMD2, 
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Vol. 136, No. 5, p 48-52, May 1989. 
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Air stripping has proven to be one of the most 
practical alternatives for removing petroleum con- 
tamination from groundwater. By pumping petro- 
leum contaminated groundwater through an air 
stripping tower, most volatile organic compounds 
(VOCs) can be removed, including nearly all ben- 
zene, toluene and xylene. Air stripping has been 
successfully used to remove many other volatile 
organic compounds as well, including chloroform, 
trichloroethylene, methylene chloride and carbon 
tetrachloride, which are contained in solvents, de- 
greasers and other chemicals. An air stripper was 
used to treat a piping leak at a retail gasoline 
station that released approximately 110 gal of un- 
leaded gasoline to groundwater. Over 99.9% of the 
volatile components from the groundwater were 
removed in each pass resulting in a total reduction 
to less than 40 ppb in an 8-month period. In a 
second case groundwater contamination was dis- 
covered under a large petroleum terminal by moni- 
toring wells. Using air stripping the effluent ¢ quality 
was reduced to less than 30 ppb total BTX (ben- 
zene, toluene, and xylene). It was also demonstrat- 
ed that air stripping can be an effective removal 
technique for dame of wash water and contami- 
nated stormwater,as well as contaminated ground- 
water. (White-Reimer-PTT) 
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UPTAKE OF MERCURY FROM AQUEOUS 
SOLUTION BY DUCKWEED: THE EFFECTS 
OF PH, COPPER AND HUMIC ACID. 
Louisiana State Univ. System, Baton Rouge. 

For primary bibliographic entry see Field SD. 
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PROPOSALS FOR INHIBITING ABUNDANT 
PHYTOPLANKTON GROWTH AT THE HEAD 
OF A RIVER RESERVOIR. 

Ehime Univ., Matsuyama (Japan). Dept. of Envi- 
ronment Conservation. 

H. Kagawa. 

Regulated Rivers Research and Management 
RRRMEP, Vol. 3, No. 1-4, p 123-132, Jan-Apr 
1989. 7 fig, 25 ref. 
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Sites of abundant phytoplankton growth were in- 
vestigated in connection with the water movement 
in the Ishitegawa Dam Reservoir in Japan from 
January 1982 to January 1984 by comparing the 
distributions of chlorophyll a, water temperature, 
and coliform bacteria. Three types of phytoplank- 
ton growth were identified with abundant surface 
owth at the head of the reservoir observed most 
requently. This growth was believed to be caused 
by the mixing of the surface lake water with the 
inflowing nutrient-rich river water at the shallow 
lake-head. In addition, the effects of dissolved cal- 
cium and magnesium on the chlorophyll a and 
phytoplanktonic particulate phosphorus concentra- 
tions at the head of the reservoir were investigated 
until December 1987. A trophic index (the Ca-Mg 
index) was derived which correlated positively 
with the chlorophyll a and phytoplanktonic partic- 
ulate phosphorus concentrations on a logarithmic 
scale and varied in relation to the changes in the 
same index of the inflowing river water. Based on 
the ecological results two proposals were present- 
ed for inhibiting abundant phytoplankton growth 
at the head of a river reservoir: (1) Make the head 
deep and, in addition, create a strong near-bottom 
underflow of the inflowing river water; or (2) 
Make a bypass in order to cut off the inflow of 
river water in the case of a high Ca-Mg index. 
(Author’s abstract) 
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= A CASE STUDY OF LAKE RESTORA- 


Flovida Univ., Gainesville. Dept. of Food and Re- 
source Economics. 

C. M. Fonyo, and W. G. 

Water Resources Bulletin WARBAQ, Vol. 25, No. 
2, 309-317, April 1989. 2 fig, 2 tab, 28 ref. Gas 
Research Institute Contract 5080-260-1303. 
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The potential for joint public and private action for 
lake restoration is ¢ using Lake Apopka, 
Florida, as a case study. Initial calculations indicate 
that private incentives alone are inadequate to at- 
tract investment in a facility to grow and harvest 
water hyacinths for conversion to methane gas. 
However, the private externality of water cle 
improvement associated with harvesting water 
hyacinths provides a key linkage between the pub- 
lic’s water quality objectives and the private gas 
producer’s actions. In order to establish the poten- 
tial basis for negotiation, the public’s willingness to 
pay for environmental services with im- 
proved water quality is estimated and compared 
with the estimated subsidy required to induce pri- 
conceptual framework is then pre- 
sented for coordinating actions between private 
firms and public water management agencies in 
order to internalize the one externality of water 
quality improvement w simultaneously achiev- 
pe the ob ap ag and private objectives. Results indi- 
the subsidization of water hyacinth pro- 
fan and harvesting compares favorably with 
alternative means of enhancing the water quality of 
Lake Apopka. (Author’s abstract) 
W89-11792 


F cus AND ALUMINIUM 


EFFECTS O) 
IONS ON FISH G 
Lancaster Univ. ‘Eaghad). Dept. of Biological 


W. T. W. Potts, and P. G. McWilliams. 

IN: Acid Toxicity and Aquatic Animals. Cam- 
bridge University Press, Cambridge. 1989. p 201- 
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This review discusses and, where possible, inter- 
prets a small part of the previous work on the 
effects of acid waters on fish, in terms of what is 
known of the physiology of fresh water fish. The 
blood plasmas of these fish contain around 150 
microequivalents (uequiv) Na(+) and 130 uequiv 
C\(-) in addition to lower concentrations of other 
ions, particularly Ca(2+), K(+) and HCO3(-). In 
contrast, soft fresh waters, in which acidification 
may be a problem, usually contain < 0.1 uequiv 
NaCI/L and much lower concentrations of other 
ions. Although fish obtain some salts from their 
food, most species, including all salmonids, are 
dependent on the active sae of salt from the 
medium to balance diffusion and urinary losses. 
Freshwater fish produce a dilute urine and urinary 
losses < 10% of the total losses, most of which 
take place across the body wall, particularly across 
the gills, where the blood plasma and external 
medium are separated by only a thin layer of 
respiratory epithelium. The gills are also the main 
site of salt uptake, although in some marine teleosts 
salt transport takes place at other sites, particularly 
oe 6 een ee ee 
of salt uptake and loss at other sites in freshwater 
fish should not be overlooked. (See also W89- 
11837) (Lantz-PTT) 
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The overall theme of the conference was ‘to ex- 
plore the Marine Environmental Quality 

issue and work toward a framework to prevent and 
resolve marine environmental protection problems 
in Canada.’ The 1985 United Nations Environment 
Program (UNEP) ‘Montreal Guidelines’ on Pro- 
tection of the Marine Environment Against Pollu- 
tion from Land-Based Sources served as a primary 
focal point for discussion of MEQ issues and ele- 
ments of a national framework. There were 67 
participants from senior levels of government, in- 
dustry, public organizations, universities and pro- 
poral g organizations, from five countries 
(Canada, the United States, Ireland, England and 
Greece). Fifteen were given on marine en- 
vironmental principles and legislation, control 
strategies, and the status of the MEQ issue in 
Canada. One paper was submitted as supportive 
information on the global status of the acceptance 
and use of the Montreal Guidelines. (See W89- 
11853 thru W89-11867) (Lantz-PTT) 
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UNEP GUIDELINES FOR THE PROTECTION 
OF THE MARINE ENVIRONMENT AGAINST 
POLLUTION FROM LAND-BASED SOURCES: 
THEIR IMPLEMENTATION IN THE MEDI- 
United Nations Environment Programme, Athens 
(Greece). Co-ordinating Unit for the Mediterrane- 
an Action Plan. 

L. Jeftic. 

IN: Canadian Conference on Marine Environmen- 
tal Quality: Proceedings, February 29-March 3, 
1988, Halifax, Nova Scotia. The International In- 
stitute for Transportation and Ocean Policy Stud- 
ies, 1236 Henry St., Halifax, Nova Scotia, Canada. 
1988. p 9-34, 1 fig, 3 tab, 14 ref. 
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The only legal instrument in the United Nations 
Environmental Program’s (UNEP) ten Regional 
Seas which specifically concerns land-based 
sources of pollution and which entered into force 
is the Protocol for the protection of the Mediterra- 
nean Sea against pollution from land-based sources. 
This Protocol, which entered into force in June, 
1983, calls for all contracting parties to take all 
appropriate measures to prevent, abate, combat 
and control pollution of the Mediterranean Sea 
area caused by discharges from rivers, coastal es- 
tablishments or outfalls, or emanating from any 
other land-based sources within their territories. 
The contracting parties undertook to eliminate pol- 
lution from land-based sources by ‘black list’ sub- 
stances and to strictly limit pollution by ‘gray list’ 
substances. To this end, the contracting parties 
adopted —— for progressive implementation 
and a calendar of actions which envisage that in 
the period from 1986 to 1995, measures to protect 
the marine environment will be proposed and 
adopted for each item from both lists. By the end 
of 1987, the contracting parties adopted common 
Environmental Quality Criteria for bathing waters, 
for shellfish waters and effluent standards for mer- 
cury discharges. (See also W89-11852) (Author’s 


abstract) 
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LONDON DUMPING CONVENTION--ITS DE- 
VELOPMENT AND _ SIGNIFICANCE TO 
MARINE POLLUTION CONTROL, 


Scientific Group on Dumping of the London 
Dumping Convention, Irish Science and Technolo- 
By Agency, Shannon, Ireland. 

or primary bibliographic entry see Field SE. 
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CANADIAN LEGISLATION PERTAINING TO 
THE PREVENTION AND CONTROL OF 
MARINE POLLUTION. 

Department of the Environment, Ottawa (Ontar- 
io). 

For primary bibliographic entry see Field 6E. 
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LEGAL CONSIDERATIONS IN THE MANAGE- 
MENT OF LAND-BASED SOURCES OF 
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Affairs Program. 
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Scientific and technical factors are often perceived 
as the major, impediments to effective management 
of pollutant sources. It can be argued that, in the 
Canadian context, social, economic, institutional 
and legal considerations must receive a greater 
emphasis if governments expect to make significant 
gains in the protection of coastal waters. The 
awareness of the public must be raised while in- 
volving them in the decision-making processes. 
Interdisciplinary educational and research pro- 
grams should also be enhanced by establishing 
programs similar to the Sea Grant system in the 
United States. From an economic perspective, 
management must begin to understand and quanti- 
fy the true costs of current disposal practices as 
well as providing appropriate incentives for reduc- 
ing waste a Legislation must be actively 
utilized, through formal plans and agreements, to 
foster the collaboration among agencies and be- 
tween levels of government. This paper explores a 
variety of issues associated with new institutional 
mechanisms and agencies which will have to be 
established such as intergovernmental management 
bodies now in place, for example, in the Fraser 
River Estuary, Puget Sound and Chesapeake Bay. 
(See also W89-11852) (Author’s abstract) 
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This paper outlines the experience of the Paris 
Commission in the control of land-based pollut- 
ants, and describes the chief — of the 1974 
Paris Convention, including the composition of the 
Annexes and their functions. The measures taken 
to reduce radioactive discharges are recorded, and 
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the dynamics of the Convention and the different 
approaches to pollution control (uniform emission 
standards and defining environmental quality ob- 
jectives) exercised by European states, are de- 
scribed. The measures taken on monitoring and 
research are briefly discussed, and the paper con- 
cludes with a short assessment of the effectiveness 
of the role of the Paris Commission. (See also 
W89-11852) (Author’s abstract) 
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Several incidents in 1987 focused public and gov- 
ernment attention on the quality of estuaries and 
coastal waters in the United States--a wandering 
barge of municipal solid waste; the deaths of hun- 
dreds of dolphins along the east coast; and the 
washing ashore in New Jersey of illegally —— 
hospital wastes. Prior to these incidents, the ice 
of Technology Assessment (OTA) concluded that 
many U.S. estuaries and coastal waters will contin- 
ue to degrade or begin to do so during the next 
few decades unless additional protective measures 
are taken. Pipeline discharges and runoff were 
considered at least as pe pentane as dumping in 
causing damage. Even total compliance with exist- 
ing regulations--an unlikely prospect--was consid- 
ered insufficient to maintain or improve the health 
of all estuaries and coastal waters. This paper 
discusses: OTA’s findings about the current regula- 
tory system’s ability to protect estuaries and coast- 
al waters; marine waste disposal within the context 
of comprehensive waste management; OTA’s anal- 
ysis of policy options; and recent steps taken by the 
U.S. federal government to address marine pollu- 
tion issues. Major remaining questions include 
whether or not all ‘needy’ waterbodies will receive 
adequate management, and whether or not existing 
and planned institutional mechanisms at all govern- 
mental levels will be used effectively to provide 
such management. (See also W89-11852) (Author’s 
abstract) 

W89-11859 


BOSTON HARBOUR: PAST PROBLEMS AND 
FUTURE SOLUTIONS. 

Environmental Protection Agency, Boston, MA. 
Region I. 

For primary bibliographic entry see Field 5E. 
W89-11860 


MARINE ENVIRONMENTAL QUALITY MAN- 
AGEMENT IN BRITISH COLUMBIA. 

Ministry of Environment and Parks, Victoria (Brit- 
ish Columbia). PLanning and Assessment Branch. 
B. Morgan, J. O’Riordan, R. W. Langford, and L. 
Harding. 

IN: Canadian Conference on Marine Environmen- 
tal Quality: Proceedings, February 29-March 3, 
1988, Halifax, Nova Scotia. The International In- 
stitute for Transportation and Ocean Policy Stud- 
ies, 1236 Henry St., Halifax, Nova Scotia, Canada. 
1988. p 173-183, 2 fig, 11 ref. 


Descriptors: *Environmental quality, *Environ- 
mental policy, *Canada, *Water quality manage- 
ment, *British Columbia, *Water pollution preven- 
tion, *Marine environment, Environmental protec- 
tion, Water quality control, Federal jurisdiction, 





Interagency cooperation, Information systems, Re- 
search priorities, Monitoring. 


Protection of marine environmental quality in Brit- 
ish Columbia is a shared responsibility of all levels 
of government, with support from the private 
sector and the public. Government agencies are 
pursuing their responsibilities through a variety of 
individual and cooperative management activities. 
A description of some of these current activities 
and some insights into the next generation of im- 
provements and innovations are presented. The 
intertwined nature of federal and provincial re- 
sponsibilities is identified as the primary impetus 
for a range of intergovernmental activities de- 
signed to protect marine environmental quality. 
Current strategies that relate to the United Nations 
Environment Program Guidelines in the areas of 
coastal planning, coastal environmental impact 
review, and marine water quality management are 
used to illustrate both the technical approaches 
being applied and the administrative mechanisms 
used to implement them. Some suggestions regard- 
ing improvements in the current approach to the 
——s ment of marine environmental quality in 
Bri Columbia in the areas of information sys- 
tems, research, monitoring and evaluation, and in- 
stitutional coordination conclude the paper. (See 
also W89-11852) (Author’s abstract) 
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The state of Washington, in 1985, created a com- 
mission to prepare, adopt and oversee the imple- 
mentation of a plan to protect Puget Sound--one of 
the most productive and beautiful estuaries in 
North America. Problems identified and addressed 
by the Puget Sound Water Quality Authority in- 
clude: the accumulation of persistent toxicants in 
bottom sediments; increasing impacts from bacte- 
rial pollution from human and animal origin; se- 
verely diminished wildlife and fisheries fats 
rapid population growth; inadequately funded reg- 
ulatory programs; fragmentation of responsibility 
among numerous jurisdictions and agencies; and 
the need to educate and involve the public in water 
quality decisions and actions. A comprehensive 
plan was adopted in 1986; one of its principal 
tenets is the need to anticipate and prevent prob- 
lems rather than waiting to respond to damage 
after it has occurred. The plan’s implementation is 
now in its second year. Challenges include: build- 
ing and maintaining a partnership of local, state, 
tribal and federal efforts; obtaining adequate long- 
term funding for management programs; creating a 
water quality ‘ethic’ among the public and decision 
makers; undertaking sufficient monitoring and re- 
search to assure early identification of emerging 
problems; and addressing an ‘unfinished agenda’ of 
issues related to Puget Sound. Cooperation and 
communication between Canada and the United 
States is also a part of assuring the protection of 
Puget Sound, and the international Straits of Geor- 
gia and Juan de Fuca, Puget Sound’s connections 
to the Pacific Ocean and to Canada. (See also 
W89-11852) (Author’s abstract) 
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Development projects, marine environmental qual- 
ity issues and strategies for management are dis- 
cussed in the context of the west coast of Canada. 
Inter-relationships of these are presented for the 
mariculture industry and for the offshore hydro- 
carbon exploration project. The mariculture indus- 
try exhibits a high public profile, economic 
expectations, rapid growth, and multiple marine 
environmental quality concerns. These are dis- 
cussed as resource use, water quality, habitat pro- 
tection, health, information management, and 
public administration. The ability of existing man- 
agement strategies to cope with this sudden birth 
of a new marine industry was severely tested with 
new needs identified and put into 

Changes in existing strategies and evolution of new 
strategies are discussed. The expectation of re- 
newed offshore oil exploration in the Queen Char- 
lotte Sound, Dixon Entrance and Hecate Strait 
area has led to an active process of environmental 
assessment, panel review and issue analysis by re- 
source management agencies. The ititer-relation- 
ship between the issues generated by this project 
and the strategies for managing these issues is 
presented. The management of issues within these 
two industries is compared to the same issues 
which arise out of other west coast projects includ- 
ing mines, industrial and municipal effluents, emer- 
gency spills, tourism and boating and ocean dump- 
ing. Success of current strategies is examined and 
suggestions are given for improving the respon- 
siveness and effectiveness of these and other strate- 
gies. (See also W89-11852) (Author’s abstract) 
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The Great Lakes Basin is home to over 7 million 
Canadians and 29 million Americans. No one gov- 
ernmental authority manages its water quality and 
no less than 2 federal governments, 8 state govern- 
ments, and | provincial government and scores of 
governmental agencies regulate some human activ- 
ity which has some direct link to its water quality. 
When pollution became a popular public issue, the 
state of the Great Lakes water quality was one of 
the yardsticks used by the — not only in the 
region, but nationally in both countries. The death 
of Lake Erie was heralded throughout the land as 
a precursor to a horribly degraded world. Govern- 
mental — to the pollution of the Great 
Lakes is a fine example of sustained political coop- 
eration among institutions to preserve a precious 
and magnificent natural resource. This paper has 
three purposes: (1) to describe a working multi- 
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jurisdictional arrangement dedicated to the protec- 
tion and enhancement of a large shared aquatic 
ecosystem; (2) to identify and discuss the critical 
factors which allow it to work; and (3) to discuss 
particular features which may be transferable to 
efforts to restore Marine Environmental Quality. 
(See also W89-11852) (Author’s abstract) 
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addresses some of the key social/cultur- 
tical factors which will influence the choice 


agers are among the challenges facing agencies 
with mandates to and protect MEQ. 
Other key issues include public awareness/educa- 
tion and participation in integrated resource plan- 


i design of gional MEQ 
— (See also W89-11852) (Author’s ab- 
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This document presents the US Environmental 
Protection Agency’s (EPA) proposed strategic 
plan for protecting groundwater from contamina- 
tion by pesticides. It is divided into three parts: a 
brief summary assessment of the problem; the pro- 


thermore, the use and value of groundwaters vary 
considerably across the country. In some areas, 
groundwater provides an irreplaceable source of 
drinking water for large populations, while in 
other areas, groundwater is essentially unusable. 
These highly variable c’ istics of the 
groundwater resource and the area-specific nature 


need for a localized protection approach. The pur- 
pose of the strategy is to articulate EPA’s long- 
term approach for managing the pesticides in 
groundwater. The Lap exe strategy is organized 
into three $s the key issues 
associated with: the Bo ae 's environmental goal; 
its prevention strategy; and its response strategy. 
EPA’s environmental goal will be to manage the 
use of pesticides to protect the groundwater re- 











Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5G—Water Quality Control 


source. Specific attention will be given to prevent- 
ing unacceptable contamination of current and po- 
tential drinking water supplies. The Agency will 
use Maximum Contaminant Levels (MCLs) or 
other ee protection criteria as refer- 
ence points for helping to determine unacceptable 
contamination of groundwater. The Agency’s pro- 
posed strategy to prevent peepee pe pesticide 
contamination of groundwater will be based on a 
multipronged management approach with varied 
Federal-State roles. The Agency’s policy for re- 
sponding to pesticide contamination of groundwat- 
er emphasizes Federal-State coordination and stat- 
utory enforcement activities. (See also W89-11882) 
(Lantz-PTT) 
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AGRICULTURAL CHEMICALS IN GROUND 
WATER: SUMMARY MINUTES FROM THE 
1987 PESTICIDE STRATEGY WORKSHOP. 
Environmental Protection Agency, Washington, 
DC. Office of Pesticides and Toxic Substances. 
~October 1987. 57p, append. 


Descriptors: *Environmental policy, *Water pollu- 
tion prevention, *Conferences, *Groundwater pol- 
lution, *Agricultural chemicals, ‘Pesticides, 
*Water pollution control, Regulations, Monitoring, 
Water quality control, Fate of pollutants, Federal 
jurisdiction, State jurisdiction, Water quality stand- 
ards, Public health, Environmental protection, 
Public policy, Governmental interrelations. 


This document is a summary of the minutes from a 
US Environmental Protection Agency (EPA) 
Office of Pesticides and Toxic Substances (OPTS) 
1987 workshop. Workshop participants were asked 
to comment on the Agency’s proposed pesticide 
strategy and a number of associated implementa- 
tion issues. Following the format of the pesticides 
strategy, the minutes are divided into three chap- 
ters: (1) the Agency’s environmental goal; (2) the 
proposed prevention program; and (3) the pro- 
response program. A number of environ- 
mentalists and some state officials preferred a 
groundwater goal of non-degradation. Although 
these participants generally recognized that there 
was little likelihood of attaining such a goal, they 
believed it should nevertheless be the target. A 
number of state officials suggested a goal that 
would tolerate some contamination, but not to the 
extent that it would impair groundwater use. 
Under this goal, efforts would focus on preventing 
pesticide contamination of groundwater that is a 
current or potential drinking water source from 
reaching drinking water standards or health advi- 
sories. In general, state participants wanted EPA 
to define unacceptable groundwater contamination 
and establish minimum environmental protection 
requirements that all state pesticide management 
programs must strive to meet. At the same time, 
these participants wanted the states to have the 
flexibility to tailor the management of pesticide use 
to specific local conditions. Participants identified 
three basic purposes for monitoring in support of 
the proposed strategy: (1) monitoring to support 
registration; (2) monitoring to establish trends and 
identify emerging problems; and (3) site-specific 
monitoring to characterize a specific contamina- 
tion problem. There was major disagreement on 
what EPA should do if there is no adequate state 
plan to respond to groundwater contamination at 
specific sites. Some wanted EPA to ban the use of 
pesticides at specific sites. Others though EPA 
should ban the use of a pesticide in an entire 
county or state where a pesticide is detected in 
groundwater at or above an Maximum Contamina- 
tion Level or other unacceptable level and the 
state does not take adequate action to prevent 
further contamination from occurring. (See also 
W89-11881) (Lantz-PTT) 
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Approximately 1.5 million Virginians obtain their 
domestic water supplies from private wells and 
springs, using an average of 100 gallons daily _ 
person. Well users often take it for granted that 
their wells will always produce a dependable 
supply of clean, safe drinking water. Some basic 
issues addressed in this booklet are: Where well 
water comes from; How wells are constructed; 
Whether wells need regular maintenance; Whether 
well water is always safe to drink; How water 
quality can be tested; and How can water be 
treated to remove bacteria or unwanted minerals. 
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The Standards published here became effective 
upon appearance in the Federal Register. They are 
the Standards to which drinking water and water 
supply systems used by carriers and other subject 
to Federal quarantine regulations must conform. 
The Water Supply Division, Environmental Pro- 
tection Agency (EPA), is responsible for the appli- 
cation of these Standards to all carrier water sup- 
plies. These Standards su le the Public Health 
Service Drinking Water Standards--1962. Since the 
legal authority of the EPA to promulgate Drinking 
Water Standards is limited to such factors as relate 
to communicable disease, other aspects of drinking 
water quality, including those formerly regulated 
by the 1962 Standards as well as those added by 
the Advisory Committee, are covered in the 1974 
Drinking Water Guidelines, attached to this publi- 
cation. The ‘Standards’ address limits and values 
for coliforms, turbidity, and bacteria, while the 
‘Guidelines’ address limits for all the elements and 
a variety of organic compounds, such as pesticides 
and herbicides. (Lantz-PTT) 
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The growing awareness and uneasiness of the 
public sector about hazardous and toxic chemicals 
and related materials has created a strong determi- 
nation by legislators at national, state and local 
levels to attempt to control these chemicals by 
laws and regulations. This book combines the re- 
search of several experts, all presenting a positive 
viewpoint that hazardous and toxic chemicals and 
related materials can be controlled and disposed of 
without adverse effects on people, the environ- 
ment, or future generations. Thirteen experts offer 
their views, research, and latest findings on a wide 
range of topical issues, including the Toxic Sub- 
stances Control Act, SARA, long-term toxicity, 
the Delaware River pollution problem, medical 
care and surveillance for hazardous waste workers, 
oil spills, aqueous foams, remediation of contami- 
nated sites, facility siting, and safe transport of 
dangerous goods. (See W89-11899 thru W89- 
11903) (Lantz-PTT) 
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In 1920, shad were so plentiful in the Delaware 
that they were an important source of food for 
hundreds of thousands of people. Oysters were 
also a plentiful crop in the bay. From the Atlantic 
Ocean to Philadelphia via the Delaware River and 
Delaware Bay is only 100 miles. This body of 
water has perhaps better natural cleansing facilities 
than any other major estuary in the United States. 
Nevertheless, during the past three-quarters of a 
century, it became substantially more contaminat- 
ed than estuaries such as the Chesapeake, and both 
shellfish and finfish, as well as other types of 
marine life suffered more in the Delaware. The 
municipalities along the Delaware have never fully 
cleaned up the wastewaters that all cities and 
towns generate, and some of the smaller towns and 
villages have done no cleanup at all. Detergents 
and other chemicals from millions of washing ma- 
chines and dishwashers, as well as pesticides from 
farms and gardens, have added a heavy burden of 
pollution to the Delaware. For a period of nearly 
40 years, the DuPont Company’s Chambers Works 
was a significant contributor to pollution of both to 
the Delaware River and Delaware Bay. This was 
so because the Chambers Works was then produc- 
ing slightly more than half of all the dyes being 
manufactured in the world, and dyes require more 
chemical intermediates than any other branch of 
organic chemistry. However, the Delaware has 
more recently benefited from the fact that the 
Chambers Works no longer manufacturers dyes 
and has installed what is probably the most effi- 
cient water--treatment facility in the world. The 
key element in the process is a patented procedure 
called ‘PACT’ (powder activated carbon technolo- 
gy), which uses carbon as a base for the growth of 
a complex strain of bacteria that will consume just 
about any organic chemical, except bacteriocides. 
Under pressure from a multitude of public forces, 
municipalities and hundreds, or perhaps thousands, 
of industrial concerns, large and small, along with 
millions of private homes, have made conscious 
efforts to reduce their flow of pollutants into the 
Delaware. The Delaware River and Delaware Bay 
have both responded well. Both are now consider- 
ably cleaner bodies of water than they were in 
1970, and both are considerably more hospitable to 
all forms of marine life than 10 years ago. Shad are 
doing much better in their recovery than oysters. 
(See also W89-11898) (Lantz-PTT) 
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In response to public concern over poor past dis- 
posal practices of hazardous wastes and thou- 
sands of uncontrolled waste sites throughout the 
United States, in December 1980 Con; enacted 
the Comprehensive Environmen Response, 
Compensation and Liability Act, PL96-510, com- 
monly known as CERCLA or Superfund. This 
Act was a result of the wide publicity that sites 
such as Love Canal, Valley of the Drums, and 
Stringfellow had received that made the public 
aware that uncontrolled hazardous waste sites 
were either causing harm to the public health and 
environment or were a potential it. The Super- 
fund Act was enacted in part because of the recog- 
nition that the Resource Conservation and Recov- 
ery Act, commonly referred to as RCRA or Solid 
Waste Act, provided a regulatory program for 
active hazardous waste facilities but not inactive 
sites. The Superfund Amendments and Reauthor- 
ization Act, PL 99-499, called SARA, were adopt- 
ed October 17,1986. This Act established a new 
fund of $8.5 billion over a five-year period begin- 
ning January 1, 1987. Superfund defines a ‘hazard- 
ous substance’ as: (1) any substance designated as a 
hazardous pollutant under Section 311 of the Clean 
Air Act; (2) any toxic pollutant listed under Sec- 
tion 307(a) of the Clean Water Act; (3) any hazard- 
ous air pollutant listed under Section 112 of the 
Clean Air Act; (4) any hazardous waste under 
RCRA; (5) any imminently hazardous chemical 
substance or mixture with regard to which the 
EPA Administrator has taken action under Section 
7 of the Toxic Substance Control Act (TSCA); and 
(6) any substance designated as hazardous under 
Section 102 of Superfund. ‘Reportable quantities’ 
have been promulgated for 442 hazardous sub- 
stances based on scientific criteria relating to the 
risk posed by a release of that substance. The 
cornerstone of Superfund is the National Contin- 
gency Plan (NCP). The plan establishes the proce- 
dures, and standards, for responding to releases of 
hazardous substances, pollutants, and contami- 
nants. In addition, it contains the National Priority 
List (NPL) which indicates those sites that present 
the greatest danger to public health. Removal ac- 
tions are undertaken when the EPA determines 
that there is a threat to public health or welfare or 
the environment. SARA places a limit on removal 
actions of $2 million and/or the lapse of 12 months 
from the date of the initial removal, unless it is 
found that circumstances warrant continued 
action. (See also W89-11898) (Lantz-PTT) 
W89-11900 


PREVENTION AND CONTROL OF OIL AND 

HAZARDOUS-MATERIAL SPILLS. 

Texas A and M Univ., College Station. Dept. of 

Civil Engineering. 

R. W. Hann. 

IN: Hazardous and Toxic Materials: Safe Handling 
and Disposal. John Wiley and Sons, New York. 

1988. p 309-335, 10 fig, 4 tab, 4 ref. 


Descriptors: *Water pollution control, *Oil spills, 
*Hazardous materials, *Waste management, *Deci- 
sion making, *Water pollution prevention, *Oil 
spills, *Hazardous wastes, Management planning, 
Environmental protection, Environmental policy, 
Risk assessment, Decision making, Cleanup oper- 
ations. 


Basic elements of the prevention and control of oil 
and hazardous material spills are presented and 
inter-related with the probability of equation 
for evaluating environmental risk. A major focus 
of the chapter is in the elements of contingency 
planning and related spill-response and resource 
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acquisition is —— Pra ao Ban. yr is 
es based on en- 
vironmental considesations, CC response 
sources, and using cooperative resources. In con- 
sidering ee ee 
ty table of typical response priorities is presen 
fr both hazardous material pil nd foro pil IN 
Special lessons relating to reasonableness 
sponse and cost of response ae presented to aid the 
ae ee eee ee 
cal aspects of the response are presented in the 
form Fenkias al resources and 
the reader is shown how these resources can be 
linked through unit operations and to 
apply them to the needs of spill response. (See also 
=r 


INNOVATIVE ON-SITE TREATMENT/DE- 
STRUCTION TECHNOLOGIES FOR REMEDI- 
ATION OF CONTAMINATED SITES. 

URS Consultants, Inc., Long Beach, CA. Solid 
and Hazardous Waste 


Management op 
Pad erm bibliographic entry see Field SE. 


ANALYSIS OF TECHNICAL ISSUES RELATED 
TO REAUTHORIZATION OF THE CLEAN 
WATER ACT. 

For primary bibliographic entry see Field 6E. 
W89-11906 


PROJECT AQUARIUS: AREAWIDE WATER 
QUALITY MANAGEMENT PLAN FOR EL 
PASO AND TELLER COUNTIES. 

Pikes Peak Area Council of Governments, Colora- 
do Springs, CO 

ps Enterprises Inc., 1974. 308p, 36 fig, 68 tab, 69 
ref. 


Descriptors: i planning, *Project Aquari- 
us, *Water quality management, *Management 
planning, *Colorado, Water pollution sources, 
Monitoring, Water pollution prevention, Water 
— control, Wastewater treatment, Water 
supply. 


The 1972 Federal Water Pollution Control Act 
amendments provide for a reasoned, area-wide ap- 
proach to the abatement of water pollution 
through Section 208. The basic idea is that water 
pollution takes no notice of political jurisdictions 
and has many facets. Therefore, it is best examined 
in as comprehensive a way as possible, by an 
oom that has an overall planning responsibility. 

is much to recommend in this approach and 
a major national program has been developed. In 


May of 1974 the Pikes Peak Area Council of 


Governments was designated as the 

agency to — an areawide waste treatment 
management plan Se eae oe 
in accordance with Section 208 of the Federal 


1972. The two year pl 


their elected officials who 

meetings and workshops. 

the project are: (1) water sources to be 
(2) the location of significant dischar; 
the location of monitoring systems. 
W89-11907 


For primary bibliographic entry see Field 6E. 
W89-11924 


POTENTIAL NITRATE CONTAMINATION OF 
SHALLOW GROUND WATER FOLLOWING 
CHEMICAL REHABILITATION OF A SEPTIC 
SYSTEM. 

Illinois Univ., Urbana. Dept. of Agronomy. 

For primary bibliographic entry see Field 5B. 
W89-11926 
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‘MAINTAINING DISPLACEMENT INTEGRITY 
AS AN INSTALLATION PROCEDURE’ (AND 
IT’S EFFECTS ON ENVIRONMENTAL MONI. 
TORING). 
Chama Corp., Roanoke, IN. 
i D. 
: Proceedings of the FOCUS Conference on 
Regional Ground Water Issues, September 
1988, Stamford, Connecticut. National 
Association, Dublin, Ohio, 1988. p 


Descriptors: *Underground storage, *Water pollu- 
tion prevention, *Drilling, Groundwater quality, 
Construction Observation wells, Wells, 
Backfill, Corrosion control. 


Federal EPA regulations concerning underground 
storage tanks will include: retro-fitting existing 
tanks with observation wells as an alternative 
method of detecting leakage, and the installation of 
cathodic protection to reduce corrosion. Conven- 
tional methods of drilling to install these items in 
or near the tank backfill area, present the danger of 
drilling through or damaging the tank, and its 
associated ing. flow of backfill, the 


replaced by the volume of the casing being in- 
Scelnglas Gaped-cstliin beak, wah 0 ons 
a tapered cutting head, with a two 
i edge (for 4 in. PVC _—— which is 
moving part. The poy pace 


INMENT OF GROUNDWATER MONI- 
TORING WELLS AT THE SAVANNAH RIVER 


ity, *Water , 
tion wells, Savannah River, Boreholes, Drilling, 
Geohydrology, Wells, Cost analysis. 


groundwater monitoring wells previously 
installed at the Savanna River Plat have become 
obsolete and need to be abandoned. Reasons for 
well abandonment include: (1) deterioration due to 
SS ee Sane one © 

in land use requirements. removal 
of these wells reduces the possibility of the down- 
ward of contaminants and resulting reg- 
ulatory li Ordinarily, abandonment begins 
Je cad hae enn nba eee 
from the borehole. It is completed by filling the 
reamed hole with neat cement. Several techniques 
may be used to remove the casing and screen 
material. Two methods ly used are: (1) 


So eeeper egress and O00 Oh contigueatien 
successful abandonment: 


are essential for it. Geologi- 
cal information can also be obtained during well 
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abandonment by conducting downhole geophysi- 
cal surveys. Proper abandonment is an essential, 
but frequently overlooked, part of a groundwater 
monitoring program. An abandonment program 
can improve cost effectiveness and reduce poten- 
tial environmental liabilities. (See also W89-11916) 
(Author’s abstract) 

W89-11929 


REDUCTION OF VOLATILE ORGANIC COM- 
POUND LEVELS SOILS AND GROUND 
WATER USING IN-GROUND SOIL VENTING. 
IEP, Inc., Northborough, MA. 

L. Robitaille, and S. K. Walen. 

IN: Proceedings of the FOCUS Conference on 
Eastern Regional Ground Water Issues, September 
27-29, 1988, Stamford, Connecticut. National 
Water Well Association, Dublin, Ohio, 1988. p 
249-272, 11 fig, 5 ref. 


Descriptors: *Water pollution treatment, *Volatile 
organic compounds, ‘Soil contamination, 
*Groundwater pollution, *Venting, *Water pollu- 
tion prevention, Water pollution control, Benzene, 
Toluene, Xylenes, Case studies, New Jersey, Mas- 
sachusetts, Cleanup operations, Soil gases. 


Previous studies have indicated that soil venting 
was efficient at removing adsorbed volatile organic 
compounds (VOCs) such as benzene, toluene, and 
xylene from soils in the unsaturated zone at sites 
where gasoline leaks or spills had occurred. Two 
case studies were reviewed as part of this study to 
determine the effectiveness of soil venting at reme- 
diating soils contaminated with gasoline and at 
indirectly reducing dissolved VOC levels in 
groundwater. Remedial action at both sites is in its 
early stages, but it was determined that both vent- 
ing operations are in effect drawing soil vapor 
from the entire areas of contamination at both sites. 
A small reduction in the venting system influent 
concentration has occurred at the Massachusetts 
site while the levels have not yet stabilized at the 
New Jersey site. VOC levels in groundwater have 
been reduced almost in half prior to the start of the 
system at both locations. It is anticipated that by 
the middle of September 1988, a reduction in VOC 
levels in soil and groundwater will clearly demon- 
strate the effectiveness of soil venting as a cleanup 
tool where VOCs, such as gasoline, have been 
spilled. (See also W89-11916) (Lantz-PTT) 
W89-11931 


MULTIOBJECTIVE ANALYSIS OF A COM- 
PLEX AQUIFER SYSTEM CONTAMINATED 
WITH DENSE CHLORINATED HYDROCAR- 
BONS AND HEAVY METALS. 

HMM Associates, Inc., Concord, MA. 

For primary bibliographic entry see Field 5B. 
W89-11932 


OF AN ARTIFICIALLY PRO- 
DUCED FRACTURE ZONE TO PREVENT 
—- GROUNDWATER MIGRA- 
Dunn Geoscience Corp., Albany, NY. 
K. F. Begor, and R. W. Sutch. 
IN: Proceedings of the FOCUS Conference on 
Eastern Regional Ground Water Issues, September 
27-29, 1988, Stamford, Connecticut. National 
Water Well Association, Dublin, Ohio, 1988. p 
301-312, 6 fig, 1 tab. 


Descriptors: *Fracture permeability, *Solute trans- 
port, *Aeration zone, *Groundwater pollution, 
*Water pollution prevention, *Path of pollutants, 
Aquifers, New York, Groundwater movement, 
Observation wells. 


Fractured bedrock aquifers present some unique 
problems with regard to remediation. The most 
common problem typically stems from the inability 
to adequately characterize the secondary porosity 
network that provides the major avenues for con- 
taminant transport. Insufficient characterization 
leads to difficulties in properly placing recovery 
wells and in verifying the effectiveness of the 
recovery system. To overcome these difficulties, 
an innovative approach involving the creation of 
an artificial fracture zone was developed at a site in 


Upstate New York. A contaminated groundwater 
plume was discovered to be migrating through the 
fractured sandstone aquifer underlying the site. An 
initial 72-hr aquifer test was performed to aid in 
designing a recovery well network. Results of the 
test indicated poor interconnection of the naturally 
occurring fractures. It was decided that by creat- 
ing an artificial fracture zone, using controlled 
blasting techniques interconnection of the natural 
fracture network could be attained. A recovery 
well(s) installed within the artificial fracture zone 
could then be used to withdraw contaminated 
groundwater and thereby create an effective hy- 
draulic barrier along the entire length of the frac- 
ture zone. Using a carefully controlled single line 
pattern blasting technique, a 6-ft wide, 300-ft long 
fracture zone was created in the upper 25-ft of the 
bedrock aquifer perpendicular to the centerline of 
the plume. Following fracturing, a second 72-hr 
aquifer test was conducted. The second test indi- 
cated that the single recovery well located in the 
newly created fracture zone should be fully capa- 
ble of recovering contaminated groundwater and 
preventing further migration of the plume. The re- 
installed recovery well produced a substantially 
higher yield as a result of the increased hydraulic 
interconnection. Furthermore, all of the nearby 
observation wells showed significant response to 
pumping. (See also W89-11916) (Author’s abstract) 
W89-11933 


CAPTURE ZONE DESIGN USING SIMULA- 
TION MODELS AND OPTIMIZATION TECH- 
NIQUES 
Connecticut Univ., 
search Inst. 

D. P. Ahifeld, and C. S. Sawyer. 

IN: Proceedings of the FOCUS Conference on 
Eastern Regional Ground Water Issues, September 
27-29, 1988, Stamford, Connecticut. National 
Water Well Association, Dublin, Ohio, 1988. p 
313-323, 7 fig, 1 tab, 8 ref. 


Storrs. Environmental Re- 


Descriptors: *Simulation analysis, *Water pollu- 
tion treatment, *Groundwater pollution, *Cleanup 
operations, Groundwater movement, Aeration, 
Model studies, Costs, Mathematical models, Opti- 
mization. 


A computational methodology for capture zone 
design for contaminated groundwater remediation 
is described. This method has been implemented in 
a computer model which utilizes both simulation 
and optimization techniques. The procedure deter- 
mines the well locations and pump rates which will 
produce a desired groundwater flow field at mini- 
mum cost. In this paper, the theoretical basis for 
the design procedure is described, along with an 
example of its use on a hypothetical aquifer system. 
Numerical experiments are presented which at- 
tempt to determine the effect on the best solution 
of providing the model with different choices for 
locating wells. It is found that different well loca- 
tions can have a major impact on the overall cost 
of remediation. (See also W89-11916) (Author’s 
abstract) 

W89-11934 


HIGHWAY DEICING SALT CONTAMINA- 
TION PROBLEMS AND SOLUTIONS IN MAS- 
SACHUSETTS. 

Massachusetts Dept. of Public Works, Lexington. 
Research and Materials Section. 

For primary bibliographic entry see Field 5B. 
W89-11937 


EVALUATING er GROUND 
WATER TREATMENT OPTION: 

Pennsylvania State Univ., Gaaae Park. Dept. 
of Agricultural Economics and Rural Sociology. 


For primary bibliographic entry see Field 5F. 
W89-11938 


GROUNDWATER PROTECTION INITIATIVES 
FOR THE PUBLIC DRINKING WATER 
SUPPLY IN THE TOWN OF CHESHIRE, CON- 
NECTICUT. 


South Central Connecticut Regional Water Au- 
thority, New Haven. 


For primary bibliographic entry see Field 6E. 
W89-11940 


GROUND WATER RISK MANAGEMENT ON 
CAPE COD: THE APPLICABILITY OF GEO- 
GRAPHIC INFORMATION SYSTEM TECH- 
NOLOGY. 

Environmental Protection Agency, Boston, MA. 
Region I. 

For ten bibliographic entry see Field 4B. 
W89-11941 


SUFFOLK COUNTY WATER AUTHORITY 
WATERSHED PROTECTION STRATEGY. 
Suffolk County Water Authority, Oakdale, NY 
For primary bibliographic entry see Field 6A. 
W89-11942 


DETERMINATION 

PUBLIC SUPPLY WELL FIELDS IMPACTED 
BY SALT-WATER UPCONING IN EASTERN 
LONG ISLAND. 

Leggette, Brashears and Graham, Inc., Wilton, 
Cr. 


For primary bibliographic entry see Field 4B. 
W89-11943 


CHALLENGES IN CREATING A _ LOCAL 
GROUNDWATER PROTECTION PLAN. 
Housatonic Valley Association, Cornwall Bridge, 
CT. 


For primary bibliographic entry see Field 4B. 
W89-11944 


WATER POLLUTION CONTROL IN LOW 
DENSITY AREAS: PROCEEDINGS OF A 
RURAL ENVIRONMENTAL ENGINEERING 
CONFERENCE. 

September 26-28, 1973, Warren, Vermont. Univer- 
sity Press of New England, Hanover, New Hamp- 
shire, 1975. 498p. Edited by William J. Jewell and 
Rita Swan. 


Descriptors: *Water supply, *Water treatment, 
*Rural areas, *Wastewater treatment, *Water pol- 
lution control, *Water quality control, Nonpoint 
pollution sources, Solid waste disposal, Septic 

, Septic wastewater, Groundwater pollution, 
Drinking water, Land use, Regulations, Waste dis- 
posal. 


The water and land environmental problems asso- 
ciated with rural America are surprisingly large 
scale, and include: wastewater treatment and dis- 
posal of septic sludges in rural areas; groundwater 
quality control and supply; rural water supplies; 
and the quantity of pollutants discharged into 
drinking water supplies from both point and non- 
point sources. These problems are further com- 
pounded by the lack of laws and highly organized 
political units or special-interest groups with 
strong powers to protect this sector of the popula- 
tion. And the problems associated with low density 
areas can be expected to accelerate in the future as 
the population continues to spread from the large 
cities. Finally, the use of land as a waste disposal 
mechanism is rapidly taking on new significance. 
With the no-discharge regulations of the new pol- 
lution control laws, land disposal must be consid- 
ered as a major waste treatment and disposal alter- 
native. This alternative is discussed by a number of 
authors in this publication. The papers presented in 
this volume all attempt to bring experience and 
knowledge to bear on one of the most neglected 
areas in terms of environmental quality control-- 
the rural environment. (See W89-11954 thru W89- 
11982) (Lantz-PTT) 

W89-11953 


WATER AND LAND ORIENTED 
WASTEWATER TREATMENT SYSTEMS. 

Corps of Engineers, New York. Special Studies 
Branch. 

For primary bibliographic entry see Field 5D. 
W89-11954 








WATER QUALITY AND SOLID WASTE PROB- 
LEMS IN RURAL NEW MEXICO AND SOME 
SOLUTIONS. 
Environmental Improvement Agency, Tesuque, 
wn wa Water Supply Div. 
IN: IN: Water ‘Pollution Control in Low Density 
gs of a Rural Environmental En- 
gineering Conference, September 26-28, 1973, 
arren, Vermont. University Press of New Eng- 
land, Hanover, New Hampshire, 1975. p 217-225. 


Descriptors: *Rural areas, *Water quality control, 
*Solid wastes, *Wastewater disposal, New Mexico, 
Legislation, Regulations. 


The geography of New Mexico ranges from high 
Alpine forest to lower Sonoran Desert. The water 
resources of the state cannot provide sufficient 
irrigation. About 3 million acre-ft of water from 
appear yearly as runoff in New Mexico 
streams, and an additional 2.5 million acre-ft are 
received from other states. Environmental prob- 
lems affecting, and proposed solutions for, New 
Mexico water supplies are: water supply, sewage 
disposal, and solid waste. Legislative and regula- 
tory advances toward the problem have addressed 
the water quality and sewage waste disposal prob- 
lems. Solid waste problems in New Mexico are 
significant. In 1972, a bill was introduced in the 
state legislature to provide 50% state support to 
communities under 5,500 to purchase equipment 
and develop proper landfill sites. The bill, howev- 
er, failed to pass the legislature. The 1973 session 
of the legislature provided $6 million for sewage 
disposal construction and $1.5 million for water 
supply construction, but turned down the solid 
waste proposal. Again, public interest in safe water 
supply was keen and helped sell the water bill. The 
sewage disposal program was already well estab- 
lished. “(See also W89-11953) (Lantz-PTT) 
W89-11971 


NON-POINT POLLUTION SOURCES AND 
CONTROL. 


Cornell Univ., Ithaca, NY. Environmental Studies 


Program. 
For primary bibliographic entry see Field 5B. 
W89-11974 


WATER QUALITY IMPROVEMENT 
THROUGH CONTROL OF ROAD SURFACE 
RUNOFF. 

Woodward-Clyde Consultants, San Francisco, 
CA. Envicon Div. 

J. D. Sartor, and G. B. Boyd. 

IN: Water Pollution Control in Low Density 
Areas: Proceedings of a Rural Environmental En- 
gineering Conference, September 26-28, 1973, 
Warren, Vermont. University Press of New Eng- 
land, Hanover, New Hampshire, 1975. p 301-316, 2 
fig, 7 tab, 3 ref. EPA Project No. 11034 FUJ. 


Descriptors: *Cleanup operations, *Water pollu- 
tion control, *Urban runoff, *Street cleaning, 
*Water quality control, Chemical oxygen demand, 
Glass, Plastics, Organic matter, Sand, Silt, High- 
ways. 


During the past few years, it has become increas- 
ingly obvious that runoff from storms is by no 
means ‘rainwater’ in terms of quality. Rather, 
storm runoff typically contains substantial quanti- 
ties of impurities, so much so that it is a more 
serious source of pollutants than municipal sewage 
in many areas. Runoff can contribute to a variety 
of problems, including direct pollution of receiving 
waters, overloading of treatment facilities, and im- 
pairment of sewer and catch basin functions. These 
problems are caused in part by hydraulic overload- 
ing, but also by the various pollutants contained 
within the runoff. Most of the contaminant materi- 
al was found to be inorganic, mineral-like matter, 
similar to common sand and silt. The origin of this 
material is extremely diverse and could not be 
established with certainty. On both a weight and 
volume basis, most of it appears to be soil that has 
been transported and deposited on the street. Frag- 
ments of glass, plastic, paper, and plant foliage are 
also abundant, as are rubber, metals, and asbestos. 
A great portion of the overall pollutional potential 
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is associated with the fine solids fraction of the 
street surface contaminants. Chemical oxygen 
demand (COD) tests provide a good basis for 
estimating the oxygen demand potential the quanti- 
ty of contaminant material at a given test site was 
found to depend upon the length of time which 
had elapsed since the site was cleaned. Street 
surface contaminants are not distributed uniformly 
across the streets; to achieve than 50% 
removal of the dust and dirt fraction of street 
surface contaminants, several times the normal 
street cleaning effort would have to be expended. 
Specially conducted field studies indicated that 
catch basins as normally used are reasonably effec- 
tive in removing coarse inorganic solids 
storm runoff, but are ineffective in removing the 
fine solids which contribute most heavily to water 
pollution. Better street cleaning tions and 
training for the operators of street cleaning equip- 
ment are needed to improve the quality of urban 
runoff. (See also W89-1 1953) (Lantz-PTT) 
W89-11975 


WATER QUALITY MANAGEMENT PLAN 
NORTH SEA: FRAMEWORK FOR ANALYSIS. 
Waterloopkundig Lab. te Delft (Netherlands). 

R. Koudstaal. 

A. A. Balkema, Rotterdam, The Netherlands. 
1987. 132p. 


Descriptors: *Coastal waters, *Water quality con- 
trol, *North Sea, *Water quality management, The 
Netherlands, Marine environment, Management 
planning, International waters, Marine resources, 
Legal aspects, Institutional constraints, Data inter- 
pretation, Data storage and retrieval. 


The increased level of sea-based human activities 
and the increased volume of wastes, discharged 
into a specific, . defined coastal 
water region, such as the North Sea, result: in 
increased competition between activities for limit- 
ed space; often in undesired effects on the marine 
ecosystem, with corresponding adverse effects on 
human and human activities; and in under or over 
utilization of valuable resources. In such situations, 
governments should perform a major role in hy 
management of marine resources. This report 
one of the background documents of the Dutch 
North Sea water quality management plan. Chap- 
ter 2 gives a general introduction to marine re- 
sources management and discusses the basic con- 
cepts of the marine resources management system, 
planning, and framework for analysis. ter 3 
describes the general nature of the North Sea 
management problem through an introduction on 
the main characteristics of the natural system, the 
utilization of the marine resources, and the legal 
and institutional context. Chapter 4 focuses on the 
water quality management of the Dutch portion of 
the North Sea. It describes the goal of the planning 
for water quality management, the perceptions of 
ambient water quality problems, the analysis condi- 
tions, and the framework for analysis adopted. 
Chapter 5 describes the methods of Se gona - 
including a description of the method used 
evaluate the effect of ambient water quality on the 
marine ecosystem, while Chapter 6 presents the 
results of the analyses. Annex A describes a coastal 
water data management system (COWADAT), 
which was developed during the preparation of the 
water quality management plan for the North Sea, 
but is set up for a more general application for 
other coastal water management regions. (Lantz- 


PTT) 

W89-11995 

MANAGEMENT OF TOXIC MATERIALS IN 
AN 


Waterloopkundig Lab. te Delft (Netherlands). 

L. Dekker, B. T. Bower, and R. Koudstaal. 

A. A. Balkema, Rotterdam, The Netherlands. 
1987. 116p. 


Descriptors: *International waters, *Water quality 
control, *Cadmium, *Water quality management, 
*North Sea, Sediment contamination, Marine envi- 
ronment, Exploitation, Management planning, 
Case studies, The Netherlands, Natural resources, 
Environmental quality. 
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ar aeen cont Seaneene an hateing 
Biospheric Change (ABC) Program sponsored by 
the International Federation of Inst Institutes for Ad- 
vanced Study (IFIAS). The ABC Program was 
established in 1981 with the objective of adding to 
knowledge of how to manage natural resources 
such that exploitation of those resources can be 
done while simultaneously maintaining or improv- 
ing ambient environmental quality and living 
standards. Cadmium was chosen for this study 
because of: (1) increasing concern for potentially 
adverse, long-run effects of heavy metals such as 
cadmium; (2) the existence of a European Commu- 
nity (EC) directive on cadmium, one of the six 
substances for which directives on pollution of the 


Water Quality Management Plan (WQMP) North 
Sea to pay additional effort to the elimination of 
cadmium discharges, on top of actions which al- 
ready had been planned. To provide a basis for 
discussion of analysis procedure, a description of 
the Dutch WQMP-North Sea study is presented: 
Chapter 3--contains the background of and objec- 
tives for the study, and the approach; Chapter 4- 
the methods for estimating discharges of cadmium 
in 1980 from the various sources are described. 
The estimated quantities are also shown; Chapter 
5--describes the methods for estimating the effects 
of the 1980 discharges on ambient water quality 
and on quality of sediments. Institutional actions in 
relation to the set of questions posed in Chapter 2 
are analyzed in Chapter 6, in relation to both 
national and international institutions. Primary at- 
tention is given to the actions of the Dutch govern- 
ment and the effects of those actions. Because the 
approach in the Dutch study was considered to be 
inadequate in terms of generation of information 
for national and in decisions, a more 
adequate pened for analysis is presented in 
Chapter 7. Concluding observations and continu- 
ing questions are presented in Chapter 8. (Lantz- 


W89-11996 


WATER QUALITY MANAGEMENT FOR RES- 
ERVOIRS AND TAILWATERS. REPORT 1: IN- 
RESERVOIR WATER QUALITY MANAGE- 
MENT TECHNIQUES. 

Kent State Univ., OH. Dept. of Biological Sci- 
ences. 

G. D. Cooke. 

Available from the National Technical Information 
Service, Springfield, VA 22161. Technical Report 
E-89-1, January 1989. Report 1 of a Series. 182p, 
14 fig, 19 tab, 461 ref. 


Descriptors: *Reservoir operation, *Water quality 
control, *Reservoirs, *Water quality management, 
*Tailwater, Eutrophication, Biological treatment, 
Phosphorus, Wastewater disposal, Flushing, Aer- 
ation, Herbicides, Algicides, Chemical treatment. 


Human influences threaten the quality of reser- 
voirs, and appropriate protection and enhancement 
methods must be dev: . Of particular concern 
are the consequences of eutrophication. Elevated 
nutrient concentrations, rooted plant infestations, 
reduced transparency, excessive algal growth, re- 
duced dissolved oxygen concentrations in bottom 
waters, and elevated concentrations of organics in 
finished drinking water are symptoms of this proc- 
ess. Available in-reservoir methods for the man- 
agement of these eutrophication-related problems 
are reported here, including: prereservoir treat- 
ment, phosphorus inactivation, dilution and flush- 
ing, sediment removal, hypolimnetic aeration, arti- 
ficial circulation, water level drawdown, harvest- 
ing, ——— controls, sediment covers, and her- 
bicides and algicides. Also described are methods 
for problem diagnosis and the selection of appro- 
priate methods. (Lantz-PTT) 

W89-11997 


HWHM 88: HAZARDOUS WASTES AND HAZ- 
ARDOUS MATERIALS, 

For primary bibliographic entry see Field SE. 
W89-12002 
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CONSTRUCTION AND QUALITY ASSESS- 
MENT OF THE IN SITU CONTAINMENT OF 
CONTAMINATED GROUNDWATER. 

GKN Hayward Baker Co., Odenton, MD. 

G. K. mabe, ag F. N. Achhorner. 

IN: HWHM 88: Hazardous Wastes and Hazardous 
Materials. Proceedings of the 5th National Confer- 
ence held April 19-21, 1988, Las Vegas, Nevada. 
1988. p 6-10, 8 fig, 1 tab, 1 ref. 


Descriptors: *Groundwater pollution, *Water pol- 
lution prevention, *Water pollution treatment, 
*Cleanup operations, Construction, Geohydro- 
logy, Stratigraphy, Path of pollutants, Filtration, 
In situ treatment, Groundwater barriers. 


Since the discovery of industrial solvents in the soil 
and groundwater of its Mountain View, California 
facility in 1982, Raytheon Semiconductor has con- 
ducted an exhaustive investigation to identify and 
evaluate the extent of existing contamination, to 
identify and implement the most effective method 
of preventing groundwater migration on and off 
the site, and to decontaminate groundwater within 
the site so that the site eventually can be consid- 
ered non-hazardous. Highly complex interbedded 
site stratigraphy, known multiple contaminant 
source from both on and off the site and the need 
for the plant to remain fully operational at all 
times, led to the construction of a soil-bentonite 
barrier wall, functioning in conjunction with a 
groundwater extraction and filtration system, as 
the best method to remedy all concerns. Key items 
which provided for successful and timely comple- 
tion of the project, were barrier wall selection, 
maintenance of facility operations, organization 
and communications, preconstruction plans for 
control of the work, and quality assurance/quality 
control throughout construction. (See also W89- 
12002) (Lantz-PTT) 

W89-12004 


CAPTURE OF A GROUNDWATER CONTAMI- 
NATION PLUME IN FRACTURED BEDROCK 
BY AN ARTIFICIALLY PRODUCED FRAC- 
TURE ZONE CREATED THROUGH CON- 
TROLLED BLASTING. 

Dunn Geoscience Corp., Albany, NY. 

K. F. Begor, R. W. Sutch, and F. A. Miller. 

IN: 'M 88: Hazardous Wastes and Hazardous 
Materials. Proceedings of the 5th National Confer- 
ence held April 19-21, 1988, Las Vegas, Nevada. 
1988. p 11-16, 6 fig, 1 tab. 


Descriptors: *Water pollution prevention, 
*Groundwater pollution, *Fracture permeability, 
*Aeration zone, *Path of pollutants, Aquifers, Bed- 
rock, Geohydrology, Blasting, Geologic fractures, 
Observation wells. 


Recovery of contaminated groundwater in a frac- 
tured bedrock system presents some unique prob- 
lems. Typically, the most common problem occurs 
from the inability to characterize adequately the 
discrete fractures through which contaminants 
may be migrating. To overcome these difficulties 
at a site in Upstate New York, an innovative 
approach was developed. Site investigations delin- 
eated the extent of a groundwater contamination 
plume migrating within a fractured bedrock aqui- 
fer (Medina sandstone) which underlies approxi- 
mately 15 ft. of glacial till. A 72-hr aquifer test 
involving one recovery well resulted in a low yield 
(3.5 gal/min with 20 ft of drawdown). Data col- 
lected from adjacent observation wells indicated 
poor interconnection among the naturally occur- 
ring fractures. It was decided that controlled linear 
blasting could provide the enhanced fracture inter- 
connection necessary to successfully intercept the 
contaminated groundwater plume, which then 
would be captured and removed by judicious 
placement of recovery well(s) installed within the 
fracture zone. Using a carefully controlled single 
line pattern blasting technique, a 6-ft wide, 300-ft 
long fracture zone was created in the upper 25-ft of 
the bedrock aquifer perpendicular to the centerline 
of the plume. Following fracturing, a second 72-hr 
aquifer test was conducted at the same location 
and under conditions similar to the first test. The 
second test indicated that the single recovery well 
located in the newly created fracture zone should 
be fully capable of recovering contaminated 


groundwater and preventing further migration of 
the plume. The recovery well produced a substan- 
tially higher yield of 18.5 gal/min with only 11.2 ft 
of drawdown. (See also W89-12002) (Lantz-PTT) 
W89-12005 


OF GROUNDWATER FLOW 
CS BY FLOW AND MASS 
TRANSPORT MODELS. 

New Jersey Dept. of Environmental Protection, 
Trenton. Div. of Solid Waste Management. 

H. Erdogan, J. B. Wiley, and J. B. Hughes. 

IN: 88: Hazardous Wastes and Hazardous 
Materials. Proceedings of the 5th National Confer- 
ence held April 19-21, 1988, Las Vegas, Nevada. 
1988. p 17-22, 10 fig, 3 tab, 3 ref. 
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Descriptors: *Water pollution prevention, *Land- 
fills, *Simulation analysis, *Groundwater move- 
ment, *Hydrologic models, *Path of pollutants, 
Solid wastes, Flow profiles, Waste disposal, Math- 
ematical models, Finite element method, Aquifers, 
Geohydrology. 


Groundwater quality is the main concern in the 
design and development of solid waste disposal 
facilities. Groundwater is vulnerable to contamina- 
tion, hard to monitor, difficult and expensive to 
clean up, and virtually non-renewable once seri- 
ously polluted. Geohydrological characteristics of 
the Gloucester County solid waste disposal facility 
site have been evaluated utilizing a three-dimen- 
sional mathematical model. The model was cali- 
brated using field data that have been obtained 
from the monitoring wells and piezometers in- 
stalled at the site. The finite element method, a 
numerical technique, is employed in the model to 
obtain a numerical solution to the groundwater 
flow equation. Based on simulated groundwater 
characteristics of the site, a network of monitoring 
wells has been installed around the facility to pre- 
vent contamination of the groundwater aquifer. 
Under the conditions employed in the hypothetical 
leak simulations, plumes from the hypothetical 
leaks along the boundary of the landfill would first 
travel vertically downward through the Horner- 
stown-Navesink Formation, and then move hori- 
zontally through the Mount Laurel-Wenonah For- 
mation to the north-northeast of the property at an 
average rate of 0.8 ft/day. The plume simulations 
indicate that contamination stemming from an un- 
detected landfill liner leak could affect four domes- 
tic supply wells and one agricultural well located 
to the north and northeast of the landfill property. 
The plume could reach the closest domestic well in 
a total travel time of about 31 yr. and the agricul- 
tural well in about 33.5 yr. Based on the results of 
the modeling study, a network of monitoring wells 
has been installed at the downgradient of the flow 
screened at the bottom of the Mount Laurel-Weno- 
nah Formation, to monitor groundwatér quality. 
Additional wells were located between the landfill 
boundary and the domestic and agricultural wells. 
These wells will be sampled on a quarterly basis. 
(See also W89-12002) (Lantz-PTT) 
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ISOLATION AND MITIGATION OF GROUND- 
WATER CONTAMINATION BASED ON 
GROUNDWATER MODELING TECHNIQUES: 
A CASE HISTORY. 

Camp, Dresser and McKee, Inc., Atlanta, GA. 
M. K. Leslie, R. C. Johnson, and J. E. Orban. 

IN: HWHM 88: Hazardous Wastes and Hazardous 
Materials. Proceedings of the 5th National Confer- 
ence held April 19-21, 1988, Las Vegas, Nevada. 
1988. p 23-28, 9 fig, 1 tab. 
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Groundwater contamination by volatile organic 
compounds is widespread throughout the United 
States. The problem is of particular concern in 
areas where the groundwater is the sole source of 
potable water. In cases where area-wide ground- 
water contamination occurs, it can be difficult to 
pinpoint a source of contamination and even more 
difficult to isolate and remediate the source. A 


study describes an approach developed through 
the use of groundwater modeling to effectively 
isolate a localized area of groundwater contamina- 
tion for remediation. The hydraulic portion of the 
model provides the velocity field for a compatible 
solute transport, Random-Walk code. This model 
portion computes the convective movement of 
particles representing a constituent mass and adds a 
random longitudinal and transverse step to account 
for longitudinal and transverse dispersion. The 
transport process is repeated over a large number 
of particles and a large number of steps to replicate 
the dispersion spreading process accurately and 
economically. The model was used to predict 
groundwater flow at the Hollingsworth Solderless 
Terminal Company (HSTC) Site in Fort Lauder- 
dale, Florida, under various steady-state pumping 
scenarios. The modeled flow regimes were then 
used to estimate ranges for the duration of site 
remediation based on the minimum and maximum 
target areas for surficial groundwater decontami- 
nation. Steady-state conditions were imposed for 
the following reasons: (1) aquifer response to 
pumping (for the pumping rates envisioned) is such 
that steady-state water levels are reached within 
days of start-up; and (2) pumpage from/to wells is 
expected to be steady and continuous. (See also 
W89-12002) (Lantz-PTT) 

W89-12007 


CONTROL AND REMEDIATION OF VOLA- 
TILE ORGANIC CHEMICAL MIGRATION IN 
FRACTURED BEDROCK. 

Jordan (Edward C.) Co., Inc., Portland, ME. 

For primary bibliographic entry see Field 5B. 
W89-12008 


DESIGN AND OPERATIONAL CHARACTER- 
ISTICS OF A COLLECTION TREATMENT/RE- 
CHARGE/FLUSHING GROUNDWATER RE- 
MEDIATION SYSTEM. 

PRC Environmental Management, Inc., Chicago, 
IL. 

K. O. Thomsen, M. A. Chaudhry, and D. H. 
Schulz. 

IN: HWHM 88: Hazardous Wastes and Hazardous 
Materials. Proceedings of the Sth National Confer- 
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1988. p 34-38, 6 fig, 1 tab. 
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zation, Economic aspects. 


Volatile organic compounds (VOCs) usually asso- 
ciated with spent solvent disposal were identified 
as contaminating an unconfined glacial outwash 
aquifer at a site in Michigan. As a result of a 
remedial investigation/feasibility study, a remedial 
action alternative was selected. The selected alter- 
native included a combination of groundwater col- 
lection, treatment, recharge and soil flushing. The 
collection system withdraws groundwater from 
several levels in heavily contaminated areas. VOCs 
in the groundwater are removed in an air stripper. 
The effluent from the air stripper is spread in a 
recharge basin constructed over the most heavily 
contaminated areas using a spray distribution 
system. This recharge system removes additional 
contaminants by providing natural volatilization 
and percolating into the ground. Recharge water 
moves downward through the contaminated soils, 
flushing the residual soil contaminants, which are 
then recycled. This paper presents design and 
operational characteristics of the remedial action 
system, and an evaluation of the system’s perform- 
ance during its first season of operation, capital 
costs and the projected annual operation and main- 
tenance costs. (See also W89-12002) (Author’s ab- 
stract) 

W89-12009 


CASE HISTORY OF A CONTAMINATED 
GROUNDWATER DISCHARGE TO SURFACE 
WATER PURSUANT TO AN ACL, 

Eder Associates, Locust Valley, NY 

G. A. Rozmus, and W. J. Cunningham. 





IN: HWHM 88: Hazardous Wastes and Hazardous 
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The Alternate Concentration Limit (ACL) con- 
cept was used in a Comprehensive Environmental 
Response Compensation and Liability Act 
(CERCLA) 106 private party response to defend 
the continued discharge of contaminated ground- 
water to a river. Several closed facilities at this 
pre-Resource Conservation and Recovery Act 
(RCRA) site were leaching metals and VOCs to 
groundwater which discharged to a nearby river. 
The circumstances defining the discharge from this 
site match the conceptual ACL scenario described 
in US EPA’s July 1987 ACL Guidance where the 
facility owns the property, the plume has reached 
surface water, the contaminants do not cause a 
statistically significant increase over background in 
the surface water and there are no receptors be- 
tween the source and the surface water. These 
circumstances also satisfy the Superfund Amend- 
ments and Reauthorization Act (SARA) section 
121(d) ACL exclusion requirements which include 
institutional to lude contact with 
contaminated groundwater. As there was no di- 
rectly applicable regulatory basis to defend the 
discharge of contaminated groundwater to a sur- 
face water body where the effect of the discharge 
could not be reliably measured, an argument justi- 
fying the discharge was tied to the RCRA 40 CFR 
264.94(b) discussion of alternate concentration 
limits as a groundwater quality issue. EPA did not 
question the logical basis of this argument extend- 
ing the RCRA ACL concept to include a ground- 
water discharge to surface water, and it is now 
incorporated in EPA guidance, which recognizes 
the possibility of a managed discharge that has no 
public health or environmental impact. The man- 
aged discharge was acceptable to the State and it 
satisfied the intent of the State’s regulations which 
allow closure with waste in contact with ground- 
water providing certain conditions are met. (See 
also W89-12002) (Lantz-PTT) 

W89-12010 





BASICS OF GROUNDWATER CONTAMINA- 
TION MODELING. 

Camp, Dresser and McKee, Inc., Atlanta, GA. 
For primary bibliographic entry see Field 5B. 
W89-12011 


IN SITU FLUSHING AND BIORECLAMATION 
TECHNOLOGIES AT A CREOSOTE-BASED 
WOOD TREATMENT PLANT. 

Weston (Roy F.), Inc., West Chester, PA. 

D. Dworkin, D. J. Messinger, and R. M. Shapot. 
IN: HWHM 88: Hazardous Wastes and Hazardous 
Materials. Proceedings of the Sth National Confer- 
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The results of a remediation investigation/feasibili- 
ty study (RI/FS) conducted at the L.A. Clarke 
wood treating site near Fredericksburg, Virginia, a 
site that covers approximately 40 acres and is 
situated upstream of Massaponax Creek and sensi- 
tive wetlands areas are reported. Plant practices 
have included the burial of free product which has 
resulted in relatively stationary pocketed areas of 
elevated polynuclear aromatic (PNA) concentra- 
tions. These PNAs have become the source of 
soluble contamination transported by infiltration to 
the groundwater table. The overall objective of 
this RI/FS is the identification of the most appro- 
priate, cost-effective solutions for remediation of 
the site. Six remedial action alternatives were iden- 
tified for the Clarke site: no action, extraction, in 
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situ soil flushing/bioreclamation, land farming/bio- 
degradation, containment, and off-site treatment/ 
disposal. In situ flushing followed by in situ biore- 
clamation will directly address the sources of con- 
taminant migration. Implementation of the in situ 
treatment alternative would first require the instal- 
lation of injection/recovery wells in the creosote 
layer areas. In considering the cost effectiveness of 
various alternatives, the following were examined: 
(1) capital costs; (2) operating and maintenance 
costs; and (3) post remediation (monitoring) costs. 
The present worth value method (1987 dollars 
basis) was utilized to evaluate the total costs of a 
remedial action —e including the post closure 
period. In situ soil flushing/biorec was 
determined to be one of the most cost-effective 
——- (See also W89-12002) (Lantz-PTT) 


ISTRIAL PLANT EXPANSION: GROUND- 
WATER AND SOIL CLEANUP. 
Sweet-Edwards/EMCON, Kelson, WA. 

J. E. Edwards, and T . Bonham. 

IN: HWHM 88: Hazardous Wastes and Hazardous 
Materials. Proceedings of the Sth National Confer- 
ence held April 19-21, 1988, Las Vegas, Nevada. 
1988. p 158-161, 7 fig. 
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A floating plume of SS 
spirits was detected during preliminary soil testing 
for a major industrial plant expansion. After the 
leaking process tank was removed from service, 
subsequent geohydrologic investigation deter- 
mined that the floating pentachlorophenol (PCP) 
product plume covered approximately 3 acres. The 
site is located adjacent to a mountain lake and has a 
seasonal water table < 10 ft below ground surface. 
Migration of the floating plume was restricted by a 
water table depression caused by a nearby base- 
ment sump pump. The dissolved PCP plume (< 10 
micrograms/L) had migrated to the nearby canal 
and lake. The groundwater and soil cleanup plan 
was designed to allow construction of the = 
over the floating product plume. The soil and 
groundwater were to be made non-toxic as defined 
by a state approved aquatic bioassay test. To 
achieve this cleanup goal, floating product recov- 
ery trenches were constructed adjacent to the foot- 
print of the proposed building. The building foun- 
dation wall was then constructed while the 
groundwater treatment plant was being designed. 
The PCP/mineral solvent treatment sgn in- 
cludes hydrogen peroxide/UV oxidation, mixed 

media filtration and an activated carbon polish. 
The system is designed to treat 30 gal/min continu- 
ous flow with 10 parts per million PCP influent. 
The treated groundwater is piped to a subsurface 
distribution trench located between the floating 
plume and the lake. The linear water 
mound resulting from subsurface disposal of treat- 
ed groundwater also acts as a hydrologic barrier to 
prevent migration of floating product to the lake. 
(See also W89-12002) (Author’s abstract) 
W89-12021 


PRACTICAL APPROACH FOR THE BIOLOGI- 
CAL REMEDIATION OF HAZARDOUS 
WASTE SITES. 

Bioprocess Engineering, Inc., Wilmington, DE. 

A. F. Rozich, and T. G. Zitrides. 

IN: HWHM 88: Hazardous Wastes and Hazardous 
Materials. Proceedings of the Sth National Confer- 
ence held April 19-21, 1988, Las Vegas, Nevada. 
1988. p 167-171, 6 fig, 8 ref. 
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drogen ion concentration, Land disposal, et. 
rus, CONTRAL, Algorithms, Model studies. 


Background and some practical roaches are 


presented for the application of biclogical tech- 
niques for the remediation of hazardous waste 
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sites. The basic engineering considerations for the 
biodegradation of hazardous materials include 


ronment. Evaluation of the 

of ae tages enutinnadn det coca, ene 
cially when using engineering prvihe ~ wang thy 
design and operation of bioprocess systems. Three 
different biotreatment systems and examples of 
their application are described. Biostimulation is 
used 10 clean up i 


es Seem 1%) soils. 

or landfarming, is used to remediate 
tly (ci 1%) contaminated soils. The 
bioreactor 


z respirometric 
ing the target waste. (See also W89.12022) 
tz-PTT) 
W89-12022 


IN SITU TREATMENT AND REMOVAL OF AN 
ACIDIC COPPER PLATING WASTE SPILL 
FROM A FLOWING STREAM. 

Environmental Protection Agency, Dallas, TX. 
Region VI. 

J. C. Staves, and P. L. Hammack. 

IN: HWHM 88: Hazardous Wastes and Hazardous 
Materials. Proceedings of the Sth National Confer- 
ence held April 19-21, 1988, Las Vegas, Nevada. 


pril 
1988. p 172-176, 4 fig, 12 ref. 
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W89-12002) (Author’s abstract) 
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IN-PLACE PRECIPITATION IMMOBILIZA- 
TION: ae a AND ECONOMIC ASSESS- 
MENT AT THE FORMER A.Y. MCDONALD 
FOUNDRY SITE, DUBUQUE, IOWA. 

Notre Dame Univ., IN. Dept. of Civil Engineer- 


ing. 

J. A. Mundell, K. R. Hill, and J. W. Weaver. 

IN: HWHM 88: Hazardous Wastes and Hazardous 
Materials. Proceedings of the Sth National Confer- 
ence held April 19-21, 1988, Las Vegas, Nevada. 
1988. p 177-181, 6 fig, 2 tab, 5 ref. 


Descriptors: *Lead, *Chemical treatment, *In situ 
treatment, *Water bag treatment, *Economic 
=— Heavy metals, Management planning, 


Remedial action alternatives at hazardous waste 
sites containing signi it concentrations of heavy 
metals have, in past, concentrated on waste 
excavation and relocation to provide the most cer- 
tain solution for site closure. The extent of waste 
removal has been guided mainly by the results of 
soil metal concentration guidelines or EP Toxicity 
test results. The results of a detailed evaluation of 
the technical and economic effectiveness of in- 
place precipitation immobilization (IPI) of lead at 
the former A.Y. McDonald foundry site in Du- 
buque, Iowa are presented. The complete assess- 
ment involved the consideration of six alternative 
remedial actions (no action; contour, topsoil; IPI, 
clay cap, and monitor; IPI, Resource Conservation 
and Recovery Act (RCRA) cap and monitor; par- 
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tial off-site removal, clay cap and monitor; and 
clean closure RCRA cap and monitor) on the basis 
of performance, reliability, ease of implementation, 
and safety. Site groundwater data suggest that 
there has been no significant lead migration into 
the groundwater under the plant because the pres- 
ence of the lead carbonate mineral, cerrusite, is 
controlling the dissolved lead concentration to 
levels at or below the proposal EPA standard for 
drinking water. The collection of detailed subsur- 
face geological and geochemical information as 
well as the performance of laboratory treatability 
studies were used to demonstrate that the use of 
IPI is significantly more cost-effective than either 
partial or complete removal alternatives at the site. 
The IPI technique also should provide a technical- 
ly sound permanent solution for controlling lead 
release from the site to acceptable levels. (See also 
W89-12002) (Lantz-PTT) 

W89-12024 


SITE-SPECIFIC IN SITU TREATMENT PROC- 
ESS DEVELOPMENT PROGRAM FOR A 
WOOD PRESERVING SITE, 

Union Pacific Railroad, Omaha, NE. 

R. C. Kuhn, and K. R. Piontek. 

IN: HWHM 88: Hazardous Wastes and Hazardous 
Materials. Proceedings of the Sth National Confer- 
ence held April 19-21, 1988, Las Vegas, Nevada. 
1988. p 182-186, 3 fig, 2 tab, 19 ref. 


Descriptors: *In situ treatment, *Groundwater pol- 
lution, *Soil contamination, *Cleanup operations, 
*Wood wastes, Oil recovery, Industrial wastes, In 
situ tests, Bioreclamation. 


Union Pacific Railroad is undertaking corrective 
action at a railroad tie treatment plant in Laramie, 
Wyoming. Contamination ranges from oil saturat- 
ed sands and gravels to groundwater containing 
microgram/L levels of dissolved contaminants. A 
contaminant isolation system has been installed 
around the site. Corrective action is now focused 
on the use of in situ treatment techniques to 
remove and treat the subsurface contamination at 
the site. A program consisting of a series of labora- 
tory and field pilot tests is being performed to 
determine the effectiveness of three in situ treat- 
ment technologies: oil recovery, in situ soil wash- 
ing and in situ bioreclamation. Preliminary results 
and evaluations indicate that a combination of 
these in situ treatment techniques could be an 
environmentally sound, cost-effective approach for 
site cleanup. (See also W89-12002) (Author’s ab- 


stract) 
W89-12025 


CONSTRUCTION QUALITY ASSURANCE FOR 
SAND-BENTONITE LINERS. 

Ardaman and Associates, Inc., Orlando, FL. 

For primary bibliographic entry see Field SE. 
W89-12027 


HYDRAULIC CHARACTERISTICS OF MODEL 
SOIL-BENTONITE SLURRY CUTOFF WALLS. 
Cincinnati Univ., OH. Dept. of Civil and Environ- 
mental Engineering. 

R. M. McCandless, and A. Bodocsi. 

IN: HWHM 88: Hazardous Wastes and Hazardous 
Materials. Proceedings of the Sth National Confer- 
ence held April 19-21, 1988, Las Vegas, Nevada. 
1988. p 198-201, 6 fig, 7 ref. 


Descriptors: *Water pollution prevention, *Liners, 
*Linings, *Waste disposal, *Waste disposal sites, 
*Hydraulic properties, *Cutoffs, *Bentonite, *Soil 
compaction, Hydraulic gradient, Hydraulic con- 
ductivity, Fluid mechanics, Hazardous wastes, 
Groundwater pollution. 


Model soil-bentonite cutoff walls which are com- 
monly used to control or limit groundwater con- 
taminants at hazardous waste sites, roughly 508 
millimeters (mm) in diameter, 559 mm in height 
and 102 mm thick were constructed and tested in 
an instrumental tank. The effects of overburden 
pressure (vertical consolidation) and hydraulic gra- 
dient (horizontal consolidation) were investigated, 
followed by tests to evaluate the potential for 
closure of artificial windows representing small 


pockets of entrapped bentonite slurry in the back- 
fill. The average hydraulic conductivity of the first 
model was measured for three hydraulic gradients 
under each of three applied overburden pressures. 
Decreases in conductivity were observed for incre- 
mental increases in both overburden pressure and 
hydraulic gradient as well as their combined effect. 
This test sequence was interrupted on two occa- 
sions by hydrofracture of the model. In the second 
wall, the closure of slot-like windows (macrode- 
fects) by incremental increases in surcharge pres- 
sure was investigated. Despite the recurrence of 
hydrofracture in this case, it was possible to “‘heal’ 
the window slots by elevating surcharge pressure 
and reconsolidating the model wall. The reconsoli- 
dation of both walls after hydrofracture produced 
roughly uniform water contents and dry densities 
over the full depth of the walls. In contrast, vane 
shear strength and cone penetrometer data for both 
walls were observed to decrease somewhat with 
increasing depth in the models apparently indicat- 
ing variable degrees of damage due to hydrofrac- 
ture corresponding with variable degrees of re- 
molding during reconsolidation. The variable final 
strength profiles cannot be readily explained. The 
uniform water content and density profiles, how- 
ever, indicate a uniform consolidation of the back- 
fill and suggest that in situ consolidation of the 
backfill may serve to eliminate minor as-built or 
chemically-induced hydraulic defects in real slurry 
walls. (See also W89-12002) (Author’s abstract) 
W89-12028 


DESIGN AND CONSTRUCTION OF EFFEC- 
TIVE SOIL LINERS. 

Brown (K.W.) and Associates, Inc., College Sta- 
tion, TX. 

D. C. Anderson, and M. C. Anderson. 

IN: HWHM 88: Hazardous Wastes and Hazardous 
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Permeability, Flow profiles, Soil water. 


Almost all criteria currently used for the construc- 
tion of compacted soil layers were developed to 
maximize density rather than to minimize perme- 
ability. Since there is no direct relationship be- 
tween density and permeability, new criteria are 
needed for construction of low permeability soil 
liners. As was the case during the development of 
criteria for maximizing density, comprehensive 
field-scale studies are needed to determine the most 
appropriate construction criteria for minimizing 
permeability. In the simplest terms, the flow paths 
in soil liners can be grouped into intralift and 
interlift macropores. Intralift flow appears to arise 
largely from the incomplete remolding of clods, 
which results in macropores along the interfaces of 
clod remnants. Interlift flow is due to the inad- 
equate bonding of adjacent lifts. In the absence of 
comprehensive field-scale studies, the only way to 
minimize these problems is through site-specific 
studies. These studies should be centered around a 
test fill, constructed with the identical soil, proce- 
dures and equipment proposed for the full-scale 
soil liner. A comprehensive construction quality 
assurance program also is essential to ensure that 
the parameters validated in the test fill are dupli- 
cated precisely during construction of the actual 
facility soil liner. (See also W89-12002) (Author’s 
abstract) 
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ORGANIC FLUID EFFECTS UPON BENTON- 
ITE 


Bentec, Ferndale, MI. 

G. R. Alther, J. C. Evans, and E. Andrews. 

IN: HWHM 88: Hazardous Wastes and Hazardous 
Materials. Proceedings of the 5th National Confer- 
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1988. p 210-214, 1 fig, 4 tab, 21 ref. 
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tion prevention, *Leachates, *Bentonite, *Organic 
compounds, *Hydraulic conductivity, Permeabil- 
ity, Clays, Landfills. 


The purpose of these studies was to determine the 
influence of organic fluid types and concentrations 
on Bentonite. For a wide range of organic fluids 
over a wide range of concentrations (provided that 
the concentration was below the solubility limit) 
solubilized organic fluids have limited detrimental 
i t upon the coefficient of hydraulic conduc- 
tivity of bentonite. Certain concentrated organic 
fluids cause significant increases in the hydraulic 
conductivity of bentonite; several organic fluids 
actually reduced the hydraulic conductivity; and 
the filter press permeability test and the cracking 
pattern test may be used to quickly assess the 
potential effect of a fluid upon a clayey material. 
(See also W89-12002) (Author’s abstract) 
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EVALUATION OF REMEDIAL ALTERNA- 
TIVES FOR AN INACTIVE INDUSTRIAL 
LANDFILL, 

Weston (Roy F.), Inc., West Chester, PA. 

R. M. Shapot, L. J. Bove, and M. Dzedzy. 

IN: HWHM 88: Hazardous Wastes and Hazardous 
Materials. Proceedings of the Sth National Confer- 
ence held April 19-21, 1988, Las Vegas, Nevada. 
1988. p 215-219, 2 fig, 3 tab, 1 ref. 


Descriptors: *Water pollution treatment, *Water 
pollution prevention, *Landfills, *Cleanup oper- 
ations, *Waste management, Waste treatment, 
Economic aspects, Waste disposal, Incineration, 
Containment. 


An evaluation of remedial alternatives is presented 
for a multi-use industrial site on the National Prior- 
ity List (NPL). Waste disposal areas studied at the 
site include an inactive landfill containing various 
solid and chemical wastes and two former metal 
plating waste lagoons. The primary objectives of 
the remedial action (RI) were to determine the 
extent and sources of contamination, identify con- 
taminant migration pathways and verify contami- 
nant removal by previous remedial actions. An 
Endangerment Assessment also was prepared to 
evaluate the potential impacts on public health and 
the environment. The alternatives were developed 
and evaluated on a cost and non-cost basis: (1) no 
action; (2) in situ closure; (3) partial removal and 
containment; (4) on-site incineration with contain- 
ment; (5) on-site incineration and disposal; and (6) 
removal/off-site option. Placement of a Resource 
Conservation and Recovery Act cap system on the 
landfill (alternatives 2, 3, and 4) may be complicat- 
ed as a result of engineering requirements for sl 
stability of the cap as it relates to current site 
topography. The alternatives that include inciner- 
ation (alternatives 4 and 5) may be more difficult to 
implement as a result of ash handling and disposal 
concerns and will require a test burn to confirm 
the design parameters. Alternative 5 includes incin- 
eration of the landfill materials, which will require 
presorting of the landfill contents prior to their 
being fed to the incinerator, resulting in additional 
implementation difficulties. Public health and envi- 
ronmental risks remain a concern under the no- 
action alternative. The remaining five alternatives 
should significantly reduce these risks. Institutional 
requirements, as well, are addressed under all op- 
tions except the no-action alternative. This option 
fails to meet Superfund Amendments and Reau- 
thorization Act of 1986 requirements for a cover or 
containment system. Present worth cost estimates 
for the remedial alternatives range from $787,000 
for the no-action alternative to over $30,350,000 
for the removal/off-site option. (See also W89- 
12002) (Lantz-PTT) 
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HANSCOM AFB HAZARDOUS WASTE DIS- 
POSAL AREA CLEANUP 

Engineering-Science, Inc., Syracuse, NY. 

J. P. McAuliffe, W. G. Christopher, L. Cordone, 
and E. B. Cohen. 

IN: HWHM 88: Hazardous Wastes and Hazardous 
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1988. p 245-250, 7 fig, 4 tab, 5 ref. 
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up operations, Hanscom AFB, Groundwater pollu- 
tion, Costs, Economic aspects, Groundwater re- 
charge, Soil contamination, Waste treatment, Air 
stripping. 


Remedial alternatives were developed for three 
disposal sites which were operated by the US Air 
Force (USAF) from the late 1950s through the 
early 1970s at Hanscom Field. One site is a former 
fire training area, while the other two are drum 
disposal areas. The two drum disposal sites contain 
an estimated 3,000 drums of waste fuel, paint and 
solvents disposed of in trenches and pits excavated 
to or below the groundwater table. Based on engi- 
neering feasibility, environmental effectiveness, 
public health protection, cost and negotiations 
with interested parties, the selected remedial alter- 
native for the two drum disposal areas includes 
drum removal, recharge beds for enhanced flush- 
ing of contaminated soils, groundwater collection 
trenches and groundwater treatment via air strip- 
ping. The goal of the recharge beds (2.5 and 0.7 
acres) is to enhance infiltration (by as much as 60 
times) and expedite soil contaminant elutriation. 
The USAF fast-tracked the remediation process by 
accelerating the review process, by funding the 
preparation of separate plans and specifications and 
by awarding a separate contract for the immediate 
removal of the drums and highly contaminated 
soils. (See also W89-12002) (Lantz-PTT) 
W89-12034 


USING ACLS TO ESTABLISH REMEDIAL 
DESIGN GOALS. 

Environmental Science and Engineering, Inc., 
Gainesville, FL. 

For primary bibliographic entry see Field 6E. 
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ph OF ‘SITE’ PROGRAM DEMONSTRA- 
Environmental Protection Agency, Cincinnati, 
OH. Hazardous Waste _— Research Lab. 
N. M. Lewis, and R. D. 
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change. 


In response to the Superfund Amendments for 
Reauthorization Act of 1986, the Office of Re- 
search and Development (ORD) and the Office of 
Solid Waste and Emergency Response (OSWER) 
have established the Superfund Innovative Tech- 
nology Evaluation (SITE) program to accelerate 
the development and use of alternative technol- 
ogies at Superfund sites. The SITE program will 
provide the opportunity to demonstrate new and 
innovative technologies, as well as provide assur- 
ance on performance data and cost information on 
those technologies. Since 1986, EPA has solicited 
requests for proposals three times. In 1986 (SITE- 
001) 21 responses were received and 10 technol- 
ogies were selected for demonstration. The second 
solicitation (SITE-002) in 1987 received 29 re- 
sponses. Of the 29 proposals, 11 were selected. The 
demonstration process on the SITE-001 1986 se- 
lected technologies began in 1987. The technol- 
Ogies were: (1) electric infrared furnace; (2) solidi- 
fication and stabilization; (3) vacuum extraction; 
(4) oxygen enriched burner; (5) electric pyrolyzer; 
(6) circulating fluidized bed combustion; and (7) 
biological extraction. SITE-002 technologies went 
through a site selection process in January 1988 
and demonstration plans for these technologies are 
being prepared. These technologies are: (1) biolog- 
ical; oD extraction; (3) thermal; (4) ion my 
and (5) solidification/stabilization. (See also W' 
12002) (Lantz-PTT) 

W89-12036 


WINTERIZATION: CONSIDERATIONS AND 
EFFORTS, 


SCS Engineers, Inc., Dublin, CA. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


M. J. Griffin, R. A. Appleman, and T. E. Duaime. 
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Descriptors: *Water pollution treatment, *Ground- 
water pollution, *Cold regions, *Cleanup oper- 
ations, Hazardous wastes, Production wells, Heat- 
ing, Wells. 


Uncontrolled hazardous wastes resulting from 
abandoned wood treatment facilities have become 
an increasing environmental problem. Due to the 
nature of the wood treating industry, many of 
these sites are located in northern climates with 
adverse winter conditions. In these northern cli- 
mates, the operation and maintenance of a year- 
round cleanup program presents special pi 
problems. Cleanup sites designed and consinauted 
utilizing warm climate cleanup specifications may 
not always consider local cold climate engineering 
practices. During the 1985-86 year, the Montana 
Pole cleanup site, located in Butte, Montana, was 
shut down for the cold November to March 
period. Shut-down problems included numerous 
broken pipes and fittings and the loss of product 
(oil and pentachlorophenol) collection. By employ- 
ing special winterization techniques in 1986-87, the 
cleanup system has been operated through the 
following 1-1/2 subzero winters, maintaining prod- 
uct collection. The winterization efforts at this site 
concentrated on the four following areas of the 
site: product production wells, control sheds, API 
oil/water separators and the decontamination trail- 
er. Winterization procedures for the production 
wells during the second year of operation consisted 
of: attaching plywood panels to the steel tripods; 
attaching rigid styrofoam insulation to the ply- 
wood panels; installing a 250 watt heat lamp over 
the well; and heat taping and insulating the ex- 
posed product and air lines. Wood structures were 
made to protect the air compressor intake from the 
winter elements and vent covers were designed to 
limit air drafts at both control sheds. Heaters were 
used in each oil/water separator and set at 40 F. 
This heater appeared to solve the genesal problems 
but it was necessary to raise the temperature to 65 
F to thaw the corners of the separator. In general, 
the system was ice free but skimming problems 
were still apparent during severe cold spells. The 
decontamination trailer was built using a construc- 
tion trailer as a base. After the first winter, a 5000 
watt heater was installed along with heat taping 
and insulating of outside drains. Plastic skirting and 
straw bales also were added to prevent further 
problems. (See also W89-12002) (Lantz-PTT) 
'W89-12037 


SITE INSPECTIONS IN SUPPORT OF SUPER- 
po ty REVISED PRE-REMEDIAL PRO- 
RAM. 


Ecology and Environment, Inc., Arlington, VA. 
For primary bibliographic entry see Field 6A. 
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CONTAMINATION ASSESSMENT AND RE- 
MEDIAL ALTERNATIVES FOR FORMER 
WASTE OIL PROCESSING FACILITY CON- 
TAMINATING THE BISCAYNE AQUIFER. 
Ecology and Environment, Inc., Tallahassee, FL. 
M. Trnovsky, K. Frantzen, and R. J. Rudy. 

IN: HWHM 88: Hazardous Wastes and Hazardous 
Materials. Proceedings of the Sth National Confer- 
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1988. p 284-290, 9 fig, 4 tab, 1 ref. 


Descriptors: *Oil industry, *Groundwater pollu- 
tion, *Cleanup operations, *Heavy metals, *Bis- 
cayne Aquifer, *Water pollution treatment, Con- 
tainment, Lead, Soil contamination, Chromium, 
Hydrocarbons, Incineration, Solidification, Super- 
fund, Leaching, Saline water intrusion. 


Contamination of soil and groundwater with or- 
ganics and heavy metals was investigated and feasi- 
ble remedial alternatives were evaluated for the 
Petroleum Products Corporation Superfund Site in 
Pembroke Park, Broward County, Florida. The 
contamination was the result of uncontrolled dis- 
posal of waste oil re-refining sludges in disposal 


Water Quality Control—Group 5G 


pits below the groundwater table in the vicinity of 
two municipal well fields. A high level of contami- 
nation of soil and groundwater with a variety of 
compounds was found. Lead, chromium and petro- 
leum hydrocarbons predominanted. Lead concen- 
trations in soils he from 5 to 20,700 mg/kg. 
aan ee hydrocarbon concentrations 

40 to 140,000 mg/kg. Approximately 
1100000 cu yd of contaminated soil, containing an 
estimated 450 tons of lead and 3,000 tons of total 
petroleum hydrocarbons, are subjected to leaching 
by surface water infiltration and groundwater flow 
through the soil. Physico-chemical interactions of 


and 
site geohydrological conditions, transport of solu- 
ble contaminants off-site would be limited. Five 
remedial action alternatives, including the no- 
action alternative, were developed using combina- 
tions of remedial technologies such as capping, 
plume containment by slurry wi walls, off-site dispos- 
al, soil washing, incineration, solidification/fixation 
and groundwater treatment. General cost estimates 
for each alternative are provided. At present, there 
is an indication of salt water intrusion due to the 
high pumping rate of the municipal well fields and 
the proximity of this site to Florida’s east coast. 
Treatment of the contaminated soil by the soil 
washing process and groundwater treatment will 
bring about a permanent solution to the site con- 
tamination problem. (See also W89-12002) (Lantz- 
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OIL SPILL REMEDIAL ACTIONS: TWO CASE 
HISTORIES. 


Weston (Roy F.), Inc., Northbrook, IL. SPER 
Div. 


R. M. Bort, D. G. Pyles, H. M. Ricketts, and G. R. 
Connor. 
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Two case histories of remedial activities at oil spill 
sites are discussed. The first case history is for a 
surface spill of 12,000 billion barrels (bbl) of crude 
oil resulting from a punctured 34-in. pressurized oil 
transmission line. Initial remedial actions taken 
were to remove oil from surface waters and to 
excavate and dispose of the oil, saturated surficial 
soils. In addition, hes were d in an 
effort to recover product from the unsaturated 
zone. Subsequently, remedial alternatives were 
evaluated based on removal effectiveness and cost. 
The lon Feta -term recommended remedial : action con- 
a passive French drain collection system 
pi peg a ey th pe anata 
collected oil. The recommended system was in- 
stalled and, after some modifications, oy 
prevented product migration. The second case his- 
tory is for an under; of heavy process- 
ing oil resulting from the failure of a buried, 2-in. 
pressurized transfer line at a manufacturing facility 
in Illinois. The time of failure and volume of oil 
released are unknown but the release is estimated 
to have been occurring for a 2-yr. period. The fill 
in the location is approximately 15 to 20 ft 
thick and consists of silty clay. The leak occurred 
along the inside wall of the building foundation 
below the floor slab. Oil contamination spread 
underneath the building floor, downward within 
the sand backfill of the transfer pipeline trench and 
into an intersecting stormwater pipeline trench. 
Initial remedial actions to recover the oil included 
excavation of pits within and outside the building 
adjacent to the source. The initial thickness of oil 
floating on the water surface in the pits was over 
12 in. Recovery from the pits was initiated utilizing 
oil absorbent fiber mats and buoys. Subsequently, 
oil recovery technologies were evaluated and the 
recommended long-term recovery system was an 








Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5G—Water Quality Control 


active system which provides groundwater gradi- 
ent control and a mechanical skimmer to remove 
the collected product. The system was installed at 
the site and has been effective in removing the 
remaining product. (See also W89-12002) (Au- 
thor’s abstract) 
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WASTE DISPOSAL IN THE FEDERAL REPUB- 
LIC OF GERMANY. 

Bilfinger und Berger Bauaktiengesellschaft, Mann- 
heim (Germany, F.R.). 

For primary bibliographic entry see Field SE. 
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CLOSING A HAZARDOUS WASTE FACILITY: 
ENVIRONMENTAL CONCERNS. 

Environmental Science and Engineering, Inc., Salt 

Lake City, UT. 

For primary bibliographic entry see Field 5E. 
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STEEL MILL CLOSURE. 

ERT, Inc., Camarillo, CA. 

J. E. Skelton. 
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An environmental liability assessment of an operat- 
ing steel mill was performed to establish potential 
financial risks under two scenarios: (1) sale as an 
operating unit, or (2) sale of land only. After this 
study, the owner decided to close the mill and 
remediate environmental problems. An in-depth 
liability assessment included: detailed employee 
interviews; visual inspection of the site and facili- 
ties; investigating suspected subsurface and surface 
contaminated areas with borings, non-destructive 
surficial testing methods, test pits and surface sam- 
pling; sampling of transformers and capacitors for 
polychlorinated ——— (PCB) oils; sampling 
building interiors for electric arc furnace dust; 
determining groundwater quality and flow direc- 
tion; sampling of surface water and sludge in recir- 
culation ponds; and sampling deep surface water 
discharge dry wells. Based on the results of this 
assessment, remediation plans for each area of con- 
cern were prepared, remediation contractors were 
retained and coordinated, decontamination testing 
was performed and closure certifications were pre- 
pared. (See also W89-12002) (Author’s abstract) 
W89-12043 


SITE CHARACTERIZATION AND CLOSURE. 
ERT, Inc., Camarillo, CA. 

R. M. Coomes, and J. R. McLaughlin. 

IN: HWHM 88: Hazardous Wastes and Hazardous 
Materials. Proceedings of the Sth National Confer- 
ence held April 19-21, 1988, Las Vegas, Nevada. 
1988. p 320-327, 9 fig, 2 tab. 


Descriptors: *Arid climates, *Waste 

*Waste disposal sites, *Land disposal, *Water pol- 
lution prevention, Oil wastes, Hydrocarbons, Con- 
tainment, Landfills, Groundwater pollution, Moni- 
toring, Permits, Aquifers. 


The characterization and closure of an 80-acre site 
that contained 23 surface impoundment land treat- 
ment units is reported. This treatment facility oper- 
ated as a Class II disposal site for 12 years and 
accepted more than 15 million barrels of petrole- 
um-related wastes and some Resource Conserva- 
tion and Recovery Act (RCRA) listed wastes. 
More than 95% of the wastes accepted at the site 
resulted from petroleum production operations. 
One site closure objective was to utilize approxi- 
mately one half of the 80-acre site for future unre- 
stricted use and to have access to the site perime- 
ter. Viable closure options that permit future site 
use are: (1) remove all wastes and clean-close the 


site, or (2) clean-close portions of the site by re- 
moving and transferring wastes to the remainder of 
the site, which would then be closed as a landfill. 
An important issue in this closure was applying for 
an exemption from post-closure groundwater mon- 
itoring requirements. The site is in a very arid 
region that receives approximately 6-in. of precipi- 
tation per year. The depth to the uppermost aqui- 
fer is more than a 650 ft. (See also W89-12002) 
(Author’s abstract) 
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WETLANDS AND FLOODPLAINS ASSESS- 
MENTS FOR SUPERFUND SITES UNDER 
SARA. 

Jordan (Edward C.) Co., Inc., Wakefield, MA. 
For primary bibliographic entry see Field 2H. 
W89-12046 


UNDERGROUND STORAGE TANK REGULA- 
TIONS: STATUS AND DIRECTION, 
Environmental Protection Agency, Seattle, WA. 
Region X. 

nF genni bibliographic entry see Field 6E. 


SITE CLOSURE AND PERPETUAL CARE OF 
A LOW-LEVEL RADIOACTIVE WASTE DIS- 
POSAL FACILITY IN SEMI-ARID CLIMATE. 
For primary bibliographic entry see Field SE. 
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MULTIPATHWAY RISK ASSESSMENT 
METHODOLOGY COMPATIBLE WITH CALI- 
FORNIA DECISION TREE AND U.S. EPA SU- 
PERFUND GUIDELINES. 

ENVIRON Corp., Washington, DC 

R. Scofield, R. Powell, M. Conklin, R. Machado, 
and S. Youngren. 
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studies, Toxicity, Public health. 


A risk assessment methodology applicable to the 
wide variety of site and waste characteristics found 
at town gas sites and re ger with the regula- 
tory po andere in which remediation decisions 
will be made is presented. The methodology is 
designed to estimate risks by multiple pathways, to 
provide upper-bound estimates of risks and to be 
compatible with a tiered approach to site investiga- 
tion. Simple fate and transport models combined 
with simple exposure models are used to estimate 
exposures via inhalation of volatile emissions, inha- 
lation of windblown dust, ingestion of drinking 
water, ingestion of soil and dermal contact with 
soil. Other pathways can be added if warranted by 
site-specific considerations. Individual pathway ex- 
posure estimates combined with carcinogenic and 
non-carcinogenic toxicity data are used to estimate 
health risks attributable to each exposure pathway 
and are combined to estimate the risks presented 
by the site as a whole. In addition, risk-based target 
concentrations for drinking water and air are esti- 
mated; the methodology could be used to estimate 
site-specific target concentrations for soil. The 
need for remediation at a site can then be evaluated 
by comparing measured or predicted ambient con- 
centrations to target concentrations for each 
medium and by evaluating the ap poe ng by 
exposure to waste constituents in media. The 
multipathay tk risk estimates enable the analyst to 
ident thway(s) requiring control. 
(See - 4 ‘wie 12002 (Lantz-PTT) 

W89-12051 


QUANTITATIVE RISK ASSESSMENT AS THE 
BASIS FOR THE SELECTION OF REMEDIAL 
ACTIONS. 

NUS Corp., Pittsburgh, PA. 

J. M. Patarcity, J. C. Johnson, and E. J. Finnerty. 
IN: HWHM 88: Hazardous Wastes and Hazardous 


Materials. Proceedings of the Sth National Confer- 
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Groundwater pollution, Site remediation. 


The objectives of a feasibility study (FS) for a 
hazardous waste site is to develop and evaluate 
remedial action alternatives that mitigate public 
health and environmental concerns. The remedy 
selected must adequately protect the public health 
and environment both during and after remedi- 
ation. Quantitative risk assessment provides a 
means to both develop and evaluate remedial 
action alternatives to meet these goals. For the 
Caldwell Trucking Company Site in Fairfield 
County, New Jersey, risk assessment techniques 
were used to: identify contaminant transport routes 
and exposure pathways that required remediation; 
define remedial objectives and cleanup criteria; 
identify general response actions for each exposure 
pathway and migration route of concern; and de- 
velop and evaluate remedial technologies and al- 
ternatives. Despite both on-site and off-site multi- 
media environmental contamination and multiple 
routes of contaminant migration at the site, risk 
assessment provided a means to focus remedial 
actions on source areas and migration routes that 
posed unacceptable risks to receptors. The result 
was the selection of a remedial action that address- 
es all public health and environmental concerns. 
(See also W89-12002) (Lantz-PTT) 
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GROUNDWATER QUALITY MONITORING IN 
A RISK ASSESSMENT FRAMEWO 
Environmental Monitoring and Support Lab., Las 
Vegas, NV. 

For primary bibliographic entry see Field 5A. 
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CATALYTIC OXIDATION AND CARBON AD- 
SORPTION FOR VOC EMISSIONS FROM AIR 
STRIPPERS. 

Air Force Engineering and Services Center, Tyn- 
dall AFB, FL. 

F. T. Lubozynski, R. A. Ashworth, and R. W. 
Coutant. 
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Descriptors: *Air stripping, *Volatilization, *Acti- 
vated carbon, *Adsorption, *Water pollution treat- 
ment, *Volatile organic compounds, Organic com- 
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Packed column air stripping is a cost-effective and 
efficient method to remove volatile organic com- 
pounds (VOCs) from groundwater, but it has been 
criticized by numerous environmental regulatory 
agencies because of potential air pollution. Catalyt- 
ic oxidation has been commonly used in industrial 
operations to control non-chlorinated compounds. 
Before the technique could be applied to ground- 
water air stripping operations, performance data 
were needed on gas streams containing chlorinated 
organic mixtures at relatively low concentrations 
(< 200 parts per million (ppm)). The effectiveness 
of two commercially available pilot-scale catalytic 
oxidizers was evaluated. The test vapor streams 
consisted of low concentrations (3 to 200 ppm) of 
mixtures which represented emissions from air 
strippers used to treat contaminated groundwater 
at US Air Force bases. One system employed a 
metal oxide catalyst in a fluidized-bed configura- 
tion. Destruction efficiencies were between 97% 
and 99% at a catalyst temperature of 950 F. The 
other system used a fixed-bed proprietary catalyst, 
supplemented with UV light and ozone injection. 
Destruction efficiencies for the UV-ozone-catalytic 
oxidizer ranged from 16-67% without ozone addi- 
tion. Activated carbon has been used for air emis- 
sions control; however, little is known about the 





effects of high humidity and competition for ad- 
sorption between various organic chemicals and 
water vapor. Ten commercially available carbon 
sorbents were evaluated for ability to adsorb se- 
lected VOCs. The most promising of these sor- 
bents were subjected to detailed adsorption testing 
at different tem , flow rates, sorbate com- 
positions and relative humidi umidity. Results of the cur- 
rent work indicate that significant improvement in 
retention of VOCs, especially for the more volatile 
VOCs, can be obtained by reducing the effective 
relative humidity to below 40-50%. One way t 
accomplish the increase in humidity is to increase 
the bed temperature. Although increased tempera- 
ture decreases the capacity of the carbon for 
VOCs, the reduction in water capacity is earl 
Therefore, the net result is a gain in VOC capaci 

relative to the humid system. (See also we9- 12002) 


(Lantz- 
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ENHANCED VOLATILIZATION FOR REMOV- 
AL OF HAZARDOUS WASTE FROM SOIL. 
Midwest Water Resource, Inc., Charlotte, MI. 
F.C. cee, ont 2 B. Lisiecki. 
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Soils in the unsaturated (vadose) zone are frequent- 
ly found to be reservoirs of groundwater contami- 
nant materials at hazardous waste sites. Many of 
the contaminants at these sites have vapor pressure 
levels at soil temperatures which allow their re- 
moval by enhanced volatilization (EV) procedures. 
EV processes generally remove solvent-laden air 
from soils, depending upon evaporation of the 
target materials to drive the process. 

volatilization removal of many hazardous waste 
compounds has been conducted, including chlorin- 
ated solvents, aromatic ring compounds (benzene, 
toluene, xylenes, ethylbenzene) and other cyclic 
and noncyclic carbon compounds (e.g., ketones, 
naptha, mineral = irits and lacquer diluter). Experi- 
ence indicates that removal of soil volatiles to 
levels which yield an aqueous phase equilibrium 
concentration at or below Federal drinking water 
standards is a realistic treatment objective. Test 
data show that these levels can be reached within 3 
to 6 months for most sites at costs roughly 10% to 
30% of excavation and landfilling. Applicability of 
EV to a specific area is determined by pneumatic 
conductivity of soils, vapor pressure of target com- 
pounds at soil temperature and off-gas control ca- 
—«,* = also W89-12002) (Author's abstract) 


COST EFFECTIVE INVESTIGATION AND RE- 
MEDIATION OF VOLATILE-ORGANIC CON- 
TAMINATED SITES. 

Mathes (John) and Associates, Inc., Columbia, IL. 
D. E. Markley. 

IN: HWHM 88: Hazardous Wastes and Hazardous 
Materials. Proceedings of the Sth National Confer- 
ence held April 19-21, 1988, Las Vegas, Nevada. 
1988. p 463-466, 6 fig, 1 tab, 3 ref. 


Descriptors: *Water pollution treatment, *Water 
pollution prevention, *Cost-benefit analysis, 
*Cleanup operations, *Volatile organic com- 
pounds, Soil contamination, Costs, Economic as- 
pects, Groundwater pollution, Ventilation, Site re- 
mediation. 


The use of soil gas sampling and analysis as part of 
site investigations for volatile organic compounds 
(VOCs) is presented. The methods and costs for 
collecting soil gas samples are compared to the 
collection of soil samples by borehole drilling and 
the collection of groundwater samples by monitor- 
ing well installation. The data show that the use of 
soil gas surveys can assist in reducing site investi- 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


gation costs. At one site, a total of 733 pounds of 
VOCs have been removed by soil venting over a 
period of 4 months. The costs of VOC 
removal by soil venting at the same site was ap- 
proximately $9/lb. The operational cost for con- 

it removal at the same site using a combina- 
tion of venting of the vadose zone and bioreclama- 
tion of the saturated zone was projected over the 
duration of remediation to $11 to $15/lb. The cost 
to remove VOCs using soil venting is approximate- 
ly 10-20% of the cost of VOC removal using in 
situ removal by bioreclamation. (See also W890. 


DEVELOPMENT AND EFFECT OF LEAK DE- 
TECTION REGULATIONS. 

ig iates, Inc., Englewood, CO. 

IN: HWHM 88: Hazardous Wastes and Hazardous 
Materials. Proceedings of the 5th National Confer- 
ence held April 19-21, 1988, Las Vegas, Nevada. 
1988. p 494-496, 1 fig, 2 ref. 


Descriptors: *Regulations, * ep, * 

*Water pollution prevention, Monitoring, Waste 
Design standards, Liners, Land disposal, 

Evaluation. 


Leak detection regulations affecting new and some 
existing hazardous waste surface im- 
poundments, waste piles and land treatment units 
were proposed by the EPA on May 29, 1987. The 
proposed rule was issued under the authority of 
Sections 3004{a) and 3004(0) of Resource Conser: 
vation and Recovery Act (RCRA). These regula 
tions include additional design, performance, moni 


response 

implemented if the ALR is anid: the 

treatment leak detection regulations rv addi- 
tional provisions for treatment zone monitoring. 
Once an ALR value is exceeded, the owner will be 
required to notify = EPA — implement a re- 
sponse action. As long as response action is 
being implemented, the determination of its effec- 


im; 
Vv: 


formance specifications and 
W89-12202} (Author’s abstract) 
W89-12069 


pre ate OF DNAPL-THEORY AND 
Union Carbide Corp., South Charleston, WV. 

B. E. Smith, and J. F. Sykes. 

IN: HWHM 838: 

Materials. i 

ence held April 19-1, 1988, Las Vegas, Nevada. 
1988. p 497-500, 4 fig, 5 ref. 


Descriptors: *Water pollution treatment, *Cleanup 
operations, *Waste recovery, *Groundwater pollu- 
tion, *Path of pollutants, Fluid mechanics, 
Aquifers, Wells, Theoretical analysis, Site remedi- 
ation. 


A study was made to investigate the theory of 
migration of dense non-aqueous phase liquids 
(DNAPL) or non-floating materials in groundwat- 
er, then to conduct pilot re well tests to 
demonstrate the practicality of remediation of 
DNAPL contaminated aquifers via recovery well 
technology. The theoretical pode involved an ex- 
tensive literature review and reassessment of the 
equations of flow for immiscible fluids. The field 
study involved the performance of pumping tests 
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at two wells known to be contaminated with 
DNAPL. A summary of the detailed investigation 
is presented. DNAPL can occur in three types of 
fluid saturation: pendular, funicular and insular. 
Flow of DNAPL as the non-wetting fluid can 
occur in the funicular saturation phase. Pendular 
and insular phase saturation 
immobile unless the 
sure difference is si 
dis aaa onieuas aa 
remove a portion of the mobile DNAPL, although 
a residual quantity will remain in the aquifer matrix 
interstices. In pumping pure DNAPL at a given 
ee eee 
to the viscosity. fore, higher 
viscosity DNAPL will have an increased draw- 
down compared to water. For the same total draw- 
down, less DNAPL will be pumped than in a 
pt pe water system. Pilot production wells 


ere pum; 

fom DNAPL contaminated, fine-grained aquifers. 
DNAPL occurred in the sediments at both sites in 
discontinuous zones with varying degrees of satu- 
ration. DNAPL was removed in both wells at 
approximately 1% of the discharge volume. The 
wells were pumped at about 1 gal/min for 10 hours 
at one site and about 2 months at the other. The 
pumping tests indicate that mobile DNAPL can be 
removed from the aquifer matrix via recovery 
wells. (See also W89-12202) (Author’s abstract) 
'W89-12070 


COUNTY SPECIFIC HAZARDOUS WASTE 
MANAGEMENT PLANS. 

Brown, Vence and Associates, San Francisco, CA. 
J. P. Cummings, and M. D. Brown. 
IN: HWHM 88: Hazardous Wastes and Hazardous 
Materials. Proceedings of the Sth National Confer- 
ence held April 19-21, 1988, Las Vegas, Nevada. 
1988. p 522-527, 3 tab, 10 ref. 


: *Water pollution prevention, *Haz- 
ardous wastes, *Waste management, “Management 
planning, *Waste disposal, *California, *Legisla- 
tion, Local governments, Site selection, Toxicity, 
Water treatment. 


The California Legislature has passed the “Tanner 
Bill’ AB2948 in order to reduce and cope with 


which typifies the program, and itemizes assess- 
ae een eae 
tors, small quantity gen- 
pnw lb peasy — materials. Feasible 
approaches are presen for eliminating genera- 
tion of waste by changing manufacturing or chemi- 
cal processes and, in some cases, on-site treatment 
to reduce the hazardous or toxic effects of the 
waste stream. In situations — on-site treatment 


transfer stations were shown. Programs for reduc- 
tion of hazardous waste by small quantity genera- 
tors and household hazardous wastes are also ad- 
dressed. (See also W89-12002) (Author’s abstract) 
W89-12071 


MUNICIPAL HAZARDOU: MATERIALS 
MANAGEMENT PROGRAMS IN CALIFOR- 
NIA. 


PRC Environmental Management, Inc., San Fran- 
cisco, CA. 

For primary bibliographic entry see Field SE. 
W89-12072 


CORRECTIVE ACTION AT SOLID WASTE 
MANAGEMENT UNITS UNDER A RCRA 
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PERMIT; AN AUTHORIZED STATE’S EXPE- 
RIENCE. 

Georgia Environmental Protection, Atlanta. 

For primary bibliographic entry see Field SE. 
W89-12073 


TREATABILITY STUDIES FOR WATERS IN 
THE OIL POND NO. 1, OIL POND NO. 2, AND 
THE OIL SEEP. 

Oak Ridge National Lab., TN. 

J. M. Napier, C. W. Hancher, G. E. Harris, M. E. 
Johnson, and B. C. Padgett. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as DE88-011587. 
Price codes: A03 in paper copy, ‘A01 in microfiche. 
Report No. Y/DZ--392, May : 1988. a 1 fig, 16 
tab. DOE Contract DE-AC05-840R2 


Descriptors: *Oak Ridge National Laboratory, 
*Leakage, *Water pollution treatment, es | 
operations, *Underground waste dis ‘ 
wastes, Wastewater treatment, Pilot plants, Poly. 
chlorinated biphenyls, Filtration, Carbon filters, 
Air stripping, Metals, Permits, Seepage, Water 
quality, Organic carbon. 


Laboratory and pilot plant studies have investigat- 
ed treatment methods for water contained in 2 
small ponds located at the Bear Creek burial 
grounds. These ponds were originally installed to 
serve as unlined collection basins for leakages of 
oily wastes from old burial trenches used for dis- 
posal of wastes from the Y-12 plant. The sediments 
in the bottom of the pond are contaminated with 
polychlorinated biphenyls (PCB) and plans to 
close out these ponds and remove the sediments 
have been ——, These laboratory and pilot 
plant studies show that the water in the ponds 
contained no significant amounts of metals and 
only trace quantities of organics. The amount of 
PCB in the water was near the detection level. The 
biological quality of the water before treatment 
was excellent. Unit operations examined in these 
studies included filtration, air stripping and carbon 
filtration. Air stripping removed all of the trace 
amounts of volatile organics and carbon filtration 
removed all of the detectable quantities of other 
organics, except for the low amounts of total or- 
ganic carbon. Based on these tests it has been 
recommended that the water in the ponds be fil- 
tered and released without additional treatment 
through a permitted discharge point. Water from 
any oil seep is recommended to be collected and 
treated using filtration, air stripping and carbon 
filtration. Any water released from this process 
should meet the permitted discharge quality plus 
meet a biological test specified by the permitting 
war. (Author’s abstract) 


WATER QUALITY 

STREAMS IN THE SUSQUEHANNA RIVER 

BASIN MONITORING REPORT 2: WATER 

bg 1988 (OCTOBER 1987-SEPTEMBER 
) 

ne River Basin Commission, Harrisburg, 


For primary bibliographic entry see Field 5B. 
W89-12102 


PLAN FOR STUDY: RESPONSE OF THE 
HABITAT AND BIOTA OF THE INNER NEW 
YORK BIGHT TO ABATEMENT OF SEWAGE 
SLUDGE DUMPING. 

National Marine Fisheries Service, Woods Hole, 
MA. Northeast Fisheries Center. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB89-100903. 
Price codes: A03 in paper copy, AO1 in microfiche. 
NOAA Technical Memorandum NMFS-F/NEC- 
55, June 1988. 34p, 2 tab, 11 ref, 3 append. 


Descriptors: *Ocean dumping, *Sludge disposal, 
*Water pollution effects, *New York Bight, 
*Water pollution control, Sludge, Marine environ- 
ment, Marine fisheries, Benthic fauna, Fish diets, 
Flounders, Macroinvertebrates, Lobsters, Bacteria, 
Biochemical oxygen demand. 


Sewage sludge has been dumped at a site 12 nauti- 
cal miles from Sandy Hook in the inner New York 


Bight since 1924. Between March 1986 and De- 
cember 1987, disposal of sludge is scheduled to be 
moved to Deepwater Dumpsite 106. The purpose 
of this study is to document changes in living 
marine resources and their habitats during and 
following the period in which sewage sludge 
dumping is phased out at the 12-mile site. Choice 
of monitoring variables is based on two consider- 
ations: (1) relevance to fisheries of the inner Bight 
in terms of abundance, distribution and contamina- 
tion of resource species, and as indicated by quality 
of their habitats, and (2) predictive value in detect- 
ing changes after abatement. Ideally, replicate 
measurements of a complete suite of variables 
should be collected at all sample locations. Howev- 
er, replicated sampling is costly and labor inten- 
sive. Hence, the overall survey design is a compro- 
mise consisting of two complementary sampling 
surveys which are termed ‘replicate’ and ‘broads- 
cale’. Biotic variables to be measured during the 
study are: distribution and abundance of fish and 
invertebrates; diets of winter flounder, red hake, 
silver hake, and lobster; organic contaminants in 
selected species; migration of winter flounder; 
gross pathology; benthic fauna; and bacteria in 

ents and tissues. Habitat variables to be stud- 
ied are: water chemistry, sediment chemistry, 
seabed and bottom-water metabolism, and path- 
ways and rates of sludge and contaminant disper- 
sion. The working hypotheses by which post- 
dumping recovery will be assessed include: (1) that 
finfish and invertebrate communities will differ 
significantly among the three replicate sites prior 
to cessation of dumping; (2) that eventually, fol- 
lowing cessation of dumping, abundance and distri- 
bution of finfish and invertebrates at the most 
polluted sites will be similar to the relatively clean- 
er; (3) that the diet of winter flounder, lobster and 
other species will change during the period in 
which dumping is phased out; (4) that the number 
of crustacean forage organisms at the dumping site 
will increase significantly; (5) that the intensity of 
perennial hypoxia will be relieved throughout most 
of the Basin; and (6) that with the cessation of 
sewage sludge —e the seabed oxygen con- 
sumption rates in the dumpsite will be reduced 
from the present high rates to more natural rates, 
and that the associated benthic nutrient regenera- 
= decline comparably. (Lantz-PTT) 


AGRICULTURE AND WATER QUALITY. 
Economic Research Service, Washington, DC. Re- 
sources and Technology Div. 

B. M. Crowder, M. O. Ribaudo, and C. E. Young. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB89-104327. 
Price codes: A02 in paper copy, A01 in microfiche. 
Agriculture Information Bulletin Number 548, 
August 1988. 6p. 


Descriptors: *Water quality management, *Agri- 
culture, *Water quality control, *Agricultural 
runoff, Economic aspects, Farm management, 
Regulations, Land use. 


Agriculture generates byproducts that may con- 
tribute to the contamination of America’s water 
supply. Any effective regulations to ban or restrict 
agricultural chemical or land use practices in order 
to improve water quality will affect the farm econ- 
omy. Some farmers will benefit; some will not. 
Most agricultural pollutants reach surface water- 
ways in runoff; some leach through soil into 
groundwater. Because surface water systems and 
groundwater systems are interrelated, farm man- 
agement practices need to focus on water quality 
in both systems. Modifying farm management 
practices may raise production costs in some areas. 
Farmers can reduce runoff losses by reducing input 
use, implementing soil conservation practices, and 
changing land use. Also at issue is who should pay 
for improving water quality; farmers, govern- 
ments, consumers, or those who benefit from im- 
proved water quality. (Author’s abstract) 
‘W89-12112 


UNDERGROUND COAL GASIFICATION CON- 
TAMINANT CONTROL PROGRAM: SIMULA- 
TION OF POSTBURN UCG CONTAMINANT 
PRODUCTION. 


University of Wyoming Research Corp., Laramie. 
Western Research Inst. 

For primary bibliographic entry see Field 5B. 
W89-12114 


ENVIRONMENTAL POLLUTION CONTROL 
ALTERNATIVES: SLUDGE HANDLING, 
DEWATERING, AND DISPOSAL ALTERNA- 
fn FOR THE METAL FINISHING INDUS- 


Centec Corp., Reston, VA. 
For primary bibliographic entry see Field SE. 
W89-12127 


PROTECTION OF PUBLIC WATER SUPPLIES 
FROM GROUND-WATER CONTAMINATION. 
Environmental Protection Agency, Cincinnati, 
OH. Center for Environmental Research Informa- 
tion. 

L. L. Graham, R. C. Heath, L. Hinkle, O. T. Love, 
and J. F. McNabb. 

Center for Environment Research Information 
Technology Transfer Report EPA/625/4-85/016, 
September 1985. 182p, 184 fig, 26 tab, 129 ref. 
EPA Contract 68-03-3130. 


Descriptors: *Groundwater llution, *Water 
quality control, *Water pollution prevention, 
*Water supply, Drinking water, Groundwater 
quality, State jurisdiction, Federal jurisdiction, 
Local governments, Water supply development, 
Safe Drinking Water Act, Water quality standards, 
Decontamination, Public health, Waste disposal, 
Land use, Aquifer management, Surface-ground- 
water relations. 


The problem of groundwater protection is ad- 
dressed in chapters discussing basic groundwater 
hydrology, classification of groundwater regions, 
groundwater-surface water relationships, ground- 
water pollution, management alternatives, and con- 
trolling volatile organic compounds in groundwat- 
er used for drinking. The development of subsur- 
face water supplies has little effect on land use and 
can usually be accomplished at relatively low cost 
compared to the development of surface supplies. 
However, the subsurface environment is a complex 
system subject to contamination from a host of 
sources. The extremely slow movement of pollut- 
ants through this environment results in a longer 
residence time and little diffusion of many pollut- 
ants. Because of the protracted effects of contami- 
nation and problems of accessibility, the restora- 
tion of groundwater quality is difficult and expen- 
sive. It is widely agreed that the most viable ap- 
proach to groundwater quality protection is one of 
prevention rather than cure. At the Federal level, 
the Safe Drinking Water Act, in particular, adds to 
the protection of groundwater. In addition to es- 
tablishing minimum drinking water standards, re- 
gardless of the source, it addresses the protection 
of groundwater quality and provides for research, 
technical assistance, and personnel training. Pro- 
tection of groundwater quality at the state level is 
gained from source control and from statutes deal- 
ing with surface water, which generally are based 
on public health concepts. Land use regulations 
also are used to protect groundwater quality by 
locating waste sources, such as lagoons and solid 
waste facilities, in selected areas in order to mini- 

mize the pollution potential. While statutory au- 
thority exists to regulate most contamination 
sources there is a need for additional controls at 
the local level. Suitable aquifer protection controls 
can be adopted under local planning and zoning 
laws which take into account land use, industrial 
development, health, housing and agriculture. 
(Lantz-PTT) 

W89-12128 


PESTICIDE APPLICATORS SAFETY MANUAL 
FOR IRRIGATION SYSTEMS. 

Bureau of Reclamation, Denver, CO. Div. of Re- 
search and Lab. Services. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB89-120471, 
Price codes: AO7 in paper copy, AO1 in microfiche. 
Bureau of Reclamation, 1988. 131p, 12 fig, 4 tab, 39 
ref, 2 append. 





Descriptors: *Safety, *Handbooks, *Pesticides, 
*Water pollution prevention, *Irrigation, Public 
health, Water quality control, Education, Training. 


This manual provides safety lelines for pesti- 
cide handling, oy and application. It is intend- 
ed to be a prac convenient, and comprehen- 
sive reference for instructing personnel in the safe 
use of pesticides on projects. It stresses protecting 
people by providing basic information for compli- 
ance with safety and health standards established 
by the U.S. tT Safety and Health Ad- 
ministration and U.S. Environmental Protection 
Agency. It is designed to be a ready reference 
during the planning phase of a 3 application 
es particularly when job hazards are ana- 
lyzed and safety precautions are determined. (Au- 
thor’s abstract) 

W89-12129 


LINERS FOR WASTE DISPOSAL AND WASTE 

STORAGE FACILITIES, JANUARY 1976- 
1988: CITATIONS FROM THE 

ENERGY DATA BASE. 

National Technical Information Service, Spring- 

field, VA. 

For primary bibliographic entry see Field SE. 

W89-12142 


NUTRIENT REMOVAL FROM LAKES, 
PONDS, AND JANUARY 1977-JUNE 
1988: CITATIONS FROM THE SELECTED 
WATER RESOURCES ABSTRACTS DATA- 


B 

National Technical Information Service, Spring- 
field, VA. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB88-865548, 
Price codes: NO1 in paper copy, NO1 in microfiche. 
June 1988. 45p. Supersedes PB85-863231. 


Descriptors: *Water pollution treatment, *Nutrient 
removal, *Bibliographies, *Water quality control, 
Wastewater management, Lakes, Rivers, Streams, 
Ponds, Biological treatment, Reservoirs, Phospho- 
rus removal, Cycling nutrients. 


This bibliography contains citations concerning 
nutrient removal techniques in lakes, ponds, rivers 
and streams relative to water quality control and 
waste water management. Natural and artificial 
removal processes such as removal by biological 
treatment, sedimentation, reservoir and flooded 
field are discussed. This updated bibliography con- 
tains 108 citations of which 16 are new entries to 
the previous edition. (Author’s abstract) 
W89-12151 


LEACHATE TREATMENT, JANUARY 1972- 
MARCH 1988: CITATIONS FROM THE POL- 
LUTION ABSTRACTS DATABASE. 

National Technical Information Service, Spring- 
field, VA. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB88-860622, 
Price codes: NO1 in paper copy, N01 in microfiche. 
March 1988. 32p. Sipamenent PBS7-855078. 


Descriptors: *Water pollution prevention, *Lea- 
chates, *Bibliographies, *Landfills, Activated 
sludge, Lagoons, Ultrafiltration, Solvent extrac- 
tion, Mine wastes, Chemical wastes, Industrial 
wastes. 


This bibliography contains citations concerning a 
variety of methods utilized in the treatment of 
leachates. Solvent extraction, lagooning, ultrafiltra- 
tion, and activated sludge are among the tech- 
niques considered. Leachate from landfills, coal 
piles, and chemical wastes is discussed. This updat- 
ed bibliography contains 116 citations of which 19 
are new entries to the previous edition. (Author’s 


abstract) 
W89-12153 


BIODETERIORATION OF OIL SPILLS, JANU- 
ARY 1970-JANUARY 1988; CITATIONS FROM 
THE NTIS BIBLIOGRAPHIC DATABASE, 

National Technical Information Service, Spring- 
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field, VA. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB88-857594, 
Price codes: NO1 in paper copy, NOI in microfiche. 
February 1988. 58p. Su; PB82-807371. 


Descriptors: *Oil pollution, * *Bib- 
liographies, *Water or Bi treatment, Oil spills, 
Cleanup operations, Petroleum products, Microbi- 
al degradation, Cold regions, Beaches, Surface 
water, Underwater, Hydrocarbons. 


aupetae oe or saan Citations ~~ ing o 
ion of petroleum lucts, inc 'y- 
ial degradation of petroleum products on land, on 
the surface of the water, ond underwater ave die- 
cussed. peg oe Ge techniques and ts 
neering to oil degradation are 
cited. The effect of cold climates on 
speeds is studied. This u; bibliography con- 
- 173 citations of which 31 are new entries to 
pa coy edition. (Author’s abstract) 


fly 


6. WATER RESOURCES 
PLANNING 


6A. Techniques Of Planning 


OPTIMAL SEQUENCING OF DEVELOPMENT 

— STATIONS IN CAS- 
‘AD 

Wuhan Inst. of Hydraulic and Electric Power En- 


gineering (China). ' : 
For primary bibliographic entry see Field 8C. 
W89-11603 


PROCESS FOR COOPERATION ON INTER- 
NATIONAL RIVER BASIN PROJECTS. 

Ministry of Environment and Water Management, 
Budapest (Hungary). 

For primary bibliographic entry see mee 6E. 
W89-11723 


MULTIDISCIPLINARY PLANNING AND 

MANAGING OF WATER REUSE. 

Dot of Civil Engi Univ., Jeddah (Saudi Arabia). 
t. of Ci gineering. 

For primary bibliographic entry see Field 5F. 

W89-11806 


CANADIAN CONFERENCE ON MARINE EN- 
VIRONMENTAL QUALITY: PROCEEDINGS. 
A = bibliographic entry see Field 5G. 


ECONOMIC, INSTITUTIONAL AND 
LEGAL CONSIDERATIONS IN THE MANAGE- 
MENT OF LAND- SOURCES OF 
MARINE POLLUTION. 
Dalhousie Univ., Halifax (Nova Scotia). Marine 
Affairs Pro, 


gram. 
For primary bibliographic entry see Field 5G. 
W89-11856 


STRATEGIES FOR THE CONTROL OF LAND- 

pap SOURCES OF MARINE POLLUTION 
IN THE UNITED STATES. 

+ of Technology Assessment, Washington, 


oe 


bibliographic entry see Field 5G. 
W89-11859 


BOSTON HARBOUR: PAST PROBLEMS AND 
FUTURE SOLUTIONS. 

Environmental Protection Agency, Boston, MA. 
Region I. 

For primary bibliographic entry see Field SE. 
W89-11860 


MARINE ENVIRONMENTAL QUALITY MAN- 
AGEMENT IN BRITISH COLUMBIA. 


Techniques Of Planning—Group 6A 


of Environment and Parks, Victoria (Brit- 
ish Columbia). PLanning and Assessment Branch. 
tl bibliographic entry see Field 5G. 


PUGET SOUND: THE CHALLENGE OF = 
— AN ESTUARY PROTECTIO) 


Puget Sound Water Quality Authority, Seat 


For’ primary bibliographic entry see Field 5G. 
W89-11862 


MARINE ENVIRONMENTAL QUALITY IN 
CANADA: STATUS AND ISSUES, THE PACIF- 
IC COAST OF CANADA. 


primary 
W89-11864 


MARINE ENVIRONMENTAL QUALITY IN 
CANADA: BUILDING CONSTITUENCIES. 
International Inst. for Transportation and Ocean 
Policy Studies, Halifax (Nova Scotia). 

For primary bibliographic entry see Field 5G. 
W89-11867 


AGRICULTURAL CHEMICALS IN GROUND 
WATER: PROPOSED PESTICIDE STRATEGY. 
Environmental Protection Washington, 
DC. Office of Pesticides Toxic Substances. 
For primary bibliographic entry see Field 5G. 
W89-11881 


ENVIRONMENTAL EVALUATION OF PO- 
TENTIAL PETRO) DEVELOPMENT ON 
THE NATIONAL PETROLEUM RESERVE IN 
ALASKA. 


For primary bibliographic entry see Field 4C. 
W89-11897 


PREVENTION AND CONTROL OF OIL AND 
HAZARDOUS-MATERIAL SPILLS. 

Texas A and M Univ., College Station. Dept. of 
Civil Engineering. 

For primary bibliographic entry see Field 5G. 
W89-11901 


SUFFOLK COUNTY WATER AUTHORITY 
WATERSHED PROTECTION STRATEGY. 
Suffolk County Water Authority, Oakdale, NY. 
Ss. J. + and R. Lamonica. 
i of the FOCUS Conference on 
Ground Water Issues, September 
= Stamford, Connecticut. National 
ell Association, Dublin, Ohio, 1988. p 


27-29, 
Water W 
463-467 


ee *Groundwat 
er management, * t planning, *Suffolk 
County, *Water poilution control, Groundwater 
bud, Information systems, Public 
———e eee ee 
ells, Geohydrology. 
OO Conte) eee ak oe 
ceous age coastal plain aquifers having enormous 
water supply potential. However, the same factors 
that make this er system so productive, also 
make it ly vulnerable to contamination 
Sem @ went soup of asthilien: Geatie Gates Gi 
charges, agricultural chemicals and fertilizers, in- 
dustrial waste disposal, solid waste landfill, 
line spills and salt water intrusion, all contri 
contaminants to what was once a pristine aquifer. 
Starting in June 1987, the Suffolk County Water 
Authority (SCWA) embarked on the development 
atershed Protection Project which would 
permit the authority to play a more active and 
effective role in water resource management. The 
paeee.& seeing ene see Se ee 
ee he ee ee ee ae include: 
(1) a Watershed Protection Committee (WPC) was 
organized; (2) a conceptual approach was present- 





Field 6—WATER RESOURCES PLANNING 


Group 6A—Techniques Of Planning 


ed as to how to address the regional protection of 
the aquifer. The Core Watershed Corridor (CWC) 
was identified--this area represents the heart of the 
deep recharge zone on either side of the ground- 
water divide; (3) a consulting firm was hired to 
help map, on a town-by-town basis, the major 
pollution problems that could be readily identified, 
and to help determine the current status of land 
within the CWC; (4) due to the strong public 
support for land acquisition, all publicly identified 
acquisition parcels were mapped in order to deter- 
mine if they fell within the CWC (There was a 
90% match within the CWC.); where the lands 
were close to the CWC, it was expanded to include 
them; (5) a ranking matrix was developed to enable 
evaluation of these and future acquisition sites for 
their specific values to the SCWA; (6) in February 
1988, the Board of Directors approved the alloca- 
tion of $2 million specifically for watershed acqui- 
sition of lands within the CWC; (7) a multi-year 
land acquisition strategy was outlined; and (8) a 
chemical source reduction program was devel- 
oped, targeting industrial/commercial areas inside 
the CWC. (See also W89-11916) (Lantz-PTT) 
W89-11942 


CHALLENGES IN CREATING A _ LOCAL 
GROUNDWATER PROTECTION PLAN. 
Housatonic Valley Association, Cornwall Bridge, 
cr 


For primary bibliographic entry see Field 4B. 
W89-11944 


LIMITS TO GROWTH AND SEPTIC TANKS. 
Connecticut Univ., Storrs. Dept. of Geology and 
Geophysics. 

For primary bibliographic entry see Field SE. 
W89-11959 


ENGINEERING ECONOMICS OF RURAL 
WATER SUPPLY AND WASTEWATER SYS- 
TEMS. PART I: ELEMENTS OF SYSTEM 
DESIGN. 

Rice Univ., Houston, TX. Dept. of Geology. 

M. D. Campbell, and S. N. Goldstein. 

IN: Water Pollution Control in Low Density 
Areas: Proceedings of a Rural Environmental En- 
gineering Conference, September 26-28, 1973, 
Warren, Vermont. University Press of New Eng- 
land, Hanover, New Hampshire, 1975. p 145-157, 3 
fig, 16 ref. 


Descriptors: *Management planning, *Wastewater 
treatment, *Economic aspects, *Rural areas, Costs, 
Public participation, Water treatment facilities, 
Wells, Maintenance. 


Millions of Americans, especially in remote, eco- 
nomically depressed regions, e.g. ‘Appalachia’ and 
rural minority centers, do not have safe drinking 
water or sanitation facilities. While the national 
delivery system for rural water and sanitation has 
reached many rural residents in the past, the in- 
creased pollution of water supplies, the need for 
more complex and expensive facilities, and the 
general shift of human and financial resources 
away from rural areas have made this system pro- 
gressively less satisfactory in recent years. The 
following are major weaknesses in the present 
system: (1) policy and priority; (2) financing; (3) 
development; (4) user support; (5) technology; and 
(6) operation and maintenance. In order to develop 
a national commitment to good water and sanita- 
tion facilities the responsibilities of the public and 
private sectors must be determined. Profit-making 
interests have not been able, however, to extend 
service to all rural residents. Scattered, low income 
rural families cannot afford a central distribution or 
collection system, nor even individual facilities 
constructed by private contractors. What seems to 
be required is some form of public subsidy for the 
construction and operation of facilities. This kind 
of public assistance is now so common that it is no 
longer considered a public subsidy. Although fi- 
nancing by the Farmers Home Administration has 
significantly advanced the quantity and quality of 
rural water facilities, it is not unfair to point out 
that their eligibility requirements for individual 
loan programs have kept funds from reaching the 
rural poor. There are four generally accepted 


system types or alternatives for obtaining a com- 
munity water supply in rural areas: (1) treatment of 
raw surface water; (2) purchase of treated surface 
or groundwater; (3) construction of a single high 
capacity well system; and (4) construction of multi- 
ple or ‘cluster’ well system. Whether one or a 
combination of these systems is utilized in an area 
is dependent upon many factors, not just finances. 
Regional wells, operation and maintenance, costs, 
and public participation are just some of these 
factors. (See also W89-11953) (Lantz-PTT) 
W89-11966 


ENGINEERING ECONOMICS OF RURAL 
WATER SUPPLY AND WASTEWATER SYS- 
TEMS. PART II: APPLICATION OF ECONOM- 
IC CRITERIA TO THE EVALUATION OF 
PROJECT FEASIBILITY (A CASE STUDY). 
Rice Univ., Houston, TX. Dept. of Geology. 

For primary bibliographic entry see Field 5D. 
W89-11967 


RURAL WATER SUPPLY: HOW BAD A PROB- 


LEM. 
Environmental Protection Agency, Washington, 
DC 


For primary bibliographic entry see Field 5F. 
W89-11969 


WATER QUALITY MANAGEMENT PLAN 
NORTH SEA: FRAMEWORK FOR ANALYSIS. 
Waterloopkundig Lab. te Delft (Netherlands). 

For primary bibliographic entry see Field 5G. 
W89-11995 


MANAGEMENT OF TOXIC MATERIALS IN 
AN INTERNATIONAL SETTING: A CASE 
STUDY OF CADMIUM IN THE NORTH SEA. 
Waterloopkundig Lab. te Delft (Netherlands). 

For primary bibliographic entry see Field 5G. 
W89-11996 


WASTE MINIMIZATION AUDIT MANUAL 
FOR THE PRINTED CIRCUIT BOARD INDUS- 
TRY. 


PRC Environmental Management, Inc., San Fran- 
cisco, CA. 
For primary bibliographic entry see Field 5D. 
W89-12019 


AIR FORCE SYSTEMS COMMAND WASTE 
MINIMIZATION STUDY. 

Earth Technology Corp., Alexandria, VA. 

For primary bibliographic entry see Field 5D. 
W89-12020 


EVALUATION OF REMEDIAL ALTERNA- 
TIVES FOR AN INACTIVE INDUSTRIAL 
LANDFILL. 

Weston (Roy F.), Inc., West Chester, PA. 

For primary bibliographic entry see Field 5G. 
W89-12032 


SITE INSPECTIONS IN SUPPORT OF SUPER- 
FUND’S REVISED PRE-REMEDIAL PRO- 
GRAM. 

Ecology and Environment, Inc., Arlington, VA. 
J. C. Tuttle, and P. Beam. 

IN: HWHM 88: Hazardous Wastes and Hazardous 
Materials. Proceedings of the 5th National Confer- 
ence held April 19-21, 1988, Las Vegas, Nevada. 
1988. p 273-277, 1 fig, 3 tab, 3 ref. 


Descriptors: *Water pollution prevention, *Site re- 
mediation, ‘*Superfund, *Cleanup operations, 
*Project planning, Classification, Planning, Man- 
agement planning, Hazardous wastes, Waste man- 
agement. 


The site inspection (SI) process under the revised 
Hazard Ranking System (HRS) will encompass 
two levels of investigation. First, the Screening SI 
(SSI)--with most sites, the SII will: (1) collect 
additional data to prepare more refined prelimi- 
nary HRS and Reasonable Evaluation Process 


(REP) scores; (2) establish priorities among sites 
most likely to quality for the National Priority List 
(NPL); and (3) identify the most critical data re- 
quirement for a listing SI (LSI). The SSI will not 
have high level data quality objectives (DQOs). 
Based on the refined preliminary HRS and REP 
scores, the site will be referred to the appropriate 
State program, another applicable Federal pro- 
gram, or to the LSI level. Second, the Listing Sites 
(LSI)--sites most likely to qualify for the NPL will 
be candidates for an LSI. The objectives of an LSI 
are to: (1) collect comprehensive data to score a 
site under the revised HRS; and (2) provide ade- 
quate documentation for site nominations to the 
NPL. In addition to satisfying the enhanced data 
collection requirements of the revised a. the 
LSI will provide remedial investigation (RI) —— 
ing support. It is anticipated that LSIs will help 
satisfy the EPA’s goal to limit RI planning to 3 
months and the overall remedial investigation fea- 
sibility study (RI/FS) process to 18 months. AN 
LSI will have high level DQOs necessary to satisfy 
the documentation requirements of a formal HRS 
package (i.e., produce litigation-quality data). The 
two-level SI process is intended to ensure that 
limited resources are applied only to the highest 
priority sites bound for the NPL. (See also W89- 
12002) (Author’s abstract) 

W89-12038 


STEEL MILL CLOSURE, 
ERT, Inc., Camarillo, CA. 


For primary bibliographic entry see Field 5G. 
W89-12043 


WETLANDS AND FLOODPLAINS ASSESS- 
MENTS FOR SUPERFUND SITES UNDER 
SARA. 

Jordan (Edward C.) Co., Inc., Wakefield, MA. 
For primary bibliographic entry see Field 2H. 
W89-12046 


SITE CLOSURE AND PERPETUAL CARE OF 
A LOW-LEVEL RADIOACTIVE WASTE DIS- 
POSAL FACILITY IN SEMI-ARID CLIMATE. 
For primary bibliographic entry see Field SE. 
W89-12049 


STATE REGULATORY APPROACHES TO 
MANAGEMENT OF MINING WASTES. 

CDM Federal Programs Corp., Fairfax, VA. 

For primary bibliographic entry see Field 6E. 
W89-12050 


MULTIPATHWAY RISK ASSESSMENT 
METHODOLOGY COMPATIBLE WITH CALI- 
FORNIA DECISION TREE AND U.S. EPA SU- 
PERFUND GUIDELINES. 

ENVIRON Corp., Washington, DC. 

For primary bibliographic entry see Field 5G. 
W89-12051 


ANALYSIS OF WATER RESOURCE SYSTEMS. 
Ceske Vysoke Uceni Technicke v Praze. Faculty 
of Civil Engineering and Architecture. 

L. Votruba, Z. Kos, K. Nachazel, A. Patera, and 
V. Zeman. 

Elsevier, New York. 1988. 454p. 


Descriptors: *Systems analysis, *Watershed man- 
agement, *Water resources development, *Water 
management, Mathematical studies, Simulation 
analysis, Mathematical models, Research priorities, 
Model studies, Computer programs, Systems engi- 
neering, Operations research, Queueing theory, In- 
formation systems. 


Water resource systems research provides a basis 
for rational water management in large basins. The 
design and operation of water resource systems are 
both the most complicated and the most important 
tasks of water management. This book deals with 
the basic issues involved in the application of sys- 
tems sciences to water management. A survey of 
the systems sciences (the general systems theory, 
cybernetics, systems engineering, operations re- 





search and systems analysis) is presented, as well as 
the methods for water resource systems analysis 
and for their evaluation. The mathematical a 
ods used in systems theory have been used as 
models of optimal programming. Since man - 
tical tasks require the simulation models o' 
resources s apart from their principles aoe a 
detailed description, the simulation language for 
computer programming has been included. Other 
methods of operations research and their applica- 
tion to water resources systems have been ana- 
lyzed and evaluated. Some of these are: models of 
inventory theory, models of queueing theory, 
graphs, network analysis, and some special meth- 
ods like the out-of-kilter algorithm, the chance- 
constrained model combined with the simulation 
model. One chapter is devoted to information and 
Fae gmc gp systems in water management. The 

ee of the book deals with prospects for 

urce systems development. (Lantz-PTT) 

W89-12115 


WATER MANAGEMENT OF RESERVOIRS. 
Ceske Vysoke Uceni Technicke v — Faculty 
of Civil Engineering and Architec’ 

For primary bibliographic entry see xe Field 4A. 
W89-12116 


WATER AND WASTEWATER SYSTEMS 
ANALYSIS. 

University of the Witwatersrand, Johannesburg 
(South Africa). Water Systems Research Pro- 


B. Stephenso 


Elsevier, Now York. 1988. 221p. 


Descriptors: *Systems analysis, Water treatment, 
*Wastewater treatment, *Water resources develop- 
ment, *Water management, Groundwater manage- 
ment, Water quality management, Storm water, 
South Africa, Case studies, Model studies, Artifi- 
cial recharge, Monitoring, Water quality control, 
Sewer systems, Computer programs, Water sam- 
pling, Water reuse. 


A systematic approach to decision-making in water 
resources planning is presented with particular ref- 
erence to wastewater re-use. Various methods of 
system simulation and optimization are applied in a 
number of case studies. Methods of lysis and 
numerical methods (Chapter 2 and 4) are described 
as well as the basis of pollution and water quality 
pap cage 1 and 3). The economics of desalination 

discussed (Chapter 7). In arid areas, such 
as Southern Africa, water is at a premium for 
mining and industrial development and consider- 
able money is spent on water treatment or use of 
poor quality water. Careful management and distri- 
bution of water resources can in these circum- 
stances save a lot of money. The general theory of 
optimization subject to quality constraints is pre- 
sented in Chapter 6. The examples studied range 
from regional supplies (Chapter 10) to internal 
recirculation (Chapter 8). Groundwater and artifi- 
cial recharge are considered (Chapter 9) and 
stormwater quality (Chapter 5) and sewerage sys- 
tems (Chapters 11 and 12) are also covered. Com- 
puter applications exist throughout and a number 
of cieuiahon and optimization programs in BASIC 
are presented. Chapter 13 is on an often ignored 
subject, the necessity for scientific sampling proce- 
dures in monitoring water quality. (Lantz-PTT) 
W89-12117 


6B. Evaluation Process 


REGIONALIZATION IN WATER SUPPLY IN- 
DUSTRY: STATUS AND NEEDS. 

Colorado State Univ., Fort Collins. 

N. S. —. 

Journal ater Resources Planning and Manage- 
ment (ASCE) JWRMDS, Vol. 115, No. 3, p 367- 
378, May 1989. 49 ref. 


Descriptors: *Regional planning, *Water supply, 
*Water resources management, *Governmental 
interrelations, Political aspects, Economic aspects, 
Water rates, Water districts, Water delivery, Water 
demand, Water distribution, Water policy, Data 
storage and retrieval. 
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Regionalization is often recommended to help 
solve the water supply industry’s problems but it 
has received little sustained policy attention. It 
offers three potential classes of benefits: economies 
8 ee eS ae 
enhanced water = Recent reported trends 
include: consolidation of systems in areas, 
extension of the influence of strong central water 
suppliers, mergers of investor-owned utilities, state 
government initiatives, and voluntary cooperation 
among utilities. + ome ah ane, 
by political considerations but cooperation or inte- 
gration can be considered on a case-by-case basis. 
Action at the state level is needed because federal 
intervention will not be favorably received and 
decisive local action is unlikely except in a few 
major population centers. The state level can serve 
as facilitator, broker, and regulator to resolve 
thorny institutional issues. To support such state 
actions, research is needed to determine the effec- 
tiveness of existing legislation and The 
roles are needed from the federal government are 
policy leadership and financing of research. With- 
out the federal presence, a vacuum in policy —_ 
sis and research occurs. Little is 

scauseaprobhe uuahete ceiuranten, shaee Gp ase 
not subjected to much regulatory scrutiny, and 
since the industry lacks centralized financial statis- 
tics. Improved data bases could aid in overcoming 
management problems that stem from the lack of 
both market incentives and economic regulation. 
(Author’s abstract) 

W89-11602 


LONG-RANGE FINANCIAL PLANNING FOR 
WATER UTILITIES. 

Tucson Water Dept., AZ. 

For primary bibliographic entry see Field 5F. 
W89-11736 


6C. Cost Allocation, Cost Sharing, 
Pricing/Repayment 


WATER AND WATER RIGHTS TRANSFERS: A 
NEW POLICY FOR NEBRASKA, 
Nebraska Univ.-Lincoln. Dept. of Civil Engineer- 


ing. 
For primary bibliographic entry see Field 6E. 
W89-11160 


WELFARE EFFECTS OF ALTERNATIVE 
WATER RATIONING SCHEMES: A CASE 
STUDY. 


California Univ., Santa Barbara. Dept. of Econom- 
ics. 

L. J. Mercer, and W. D. Morgan. 

Water Resources Bulletin WARBAQ, Vol. 25, No. 
1, p 203-210, February 1989. 2 fig, 6 tab, 8 ref. 


Descriptors: *Water shortage, *Pricing, Social 
costs, Drought, Economic aspects, Social aspects. 


Four alternate schemes often used to deal with a 
water shortage are: physical rationing, lifeline with 
increasing block rates, rationing with resale, and 
pure price rationing. Each of these are analyzed 
using a supply-demand framework. The theoretical 
results are applied to a representative California 
water district and the welfare loss is calculated for 
a hypothetical 20% reduction in water supply for 
six different income classes. Reliance on schemes 
using the price mechanism in one form or another 
is clearly superior, in terms of welfare loss, as a 
means of dealing with a water shortage. (Author’s 


abstract) 
W89-11177 


BUYING TOMORROW’S WATER. 

V. K. Dorris. 

Civil Engineering CEWRAS, Vol. 59, No. 5, p 52- 
54, May 1989. 


Descriptors: *Financing, *Water rights, *Future 

lanning, *Water treatment facilities, *Wastewater 
facilities *Public investment, Public participation, 
Economic aspects, California, Texas, Project plan- 
ning, Pennsyivania. 


participation in public Soll annduar ben teu 
ly attractive in recent years as the flow 
of federa construction grant money has decreased. 
cauitae caer tan ac am coke ee 
treatment plants in Escondido CA, not onl 


area. 
W89-11458 
LONG-TERM CONTRACTS FOR LARGE 


.» Detroit, MI 
For primary bibliographic entry see Field 5F. 
was-l737" 1737 


FORECASTING DEMAND AND MEASURING 
PRICE ELASTICITY. 

East Bay roe Utility District, Oakland, CA. 
For pri bibliographic entry see Field 6D. 
W89-11738 


COST EFFECTIVE INVESTIGATION AND RE- 
MEDIATION OF VOLATILE-ORGANIC CON- 
TAMINATED SITES. 

Mathes (John) and Associates, Inc., Columbia, IL. 
For primary bibliographic entry see Field 5G. 
W89-12066 


6D. Water Demand 


MEASURING DROUGHT IMPACTS: THE IL- 
LINOIS CASE, 
Illinois State Water Survey Div., Champaign. Cli- 
matology and Meteorology Section. 

primary bibliographic entry see Field 2E. 
W89-11158 


FORECASTING URBAN WATER USE: THE 
IWR-MAIN MODEL. 
Southern Illinois Univ. at Carbondale. Dept. of 
B, Daepelewak, f and J. J. Boland. 

ter Resources Bulletin WARBAQ, Vol. 25, No. 
z ‘P 101-109, February 1989. 3 fig, 2 tab, 19 ref. 


Descriptors: *Water use, *F. *Computer 
models, *Urban areas, Anaheim, California, Model 
studies. 


In the current forecasting practice, future water 

growing urban area are often 
represented as the product of the number of people 
guy of go percept wer A rca 
juan’ capita water use. A forecast 
i - pom too was developed that fers from he 


over the traditional per capita method are illustrat- 
ed in a case study of Anaheim, California. (Au- 


r’s 


W89-11165 


WELFARE EFFECTS 
WATER RATIONING 
STUDY. 
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California Univ., Santa Barbara. Dept. of Econom- 


ics. 

For primary bibliographic entry see Field 6C. 
W89-11177 

WESTERN IRRIGATION RESPONSE TO 
PUMPING COSTS: A WATER DEMAND 
ANALYSIS USING CLIMATIC REGIONS. 
Economic Research Service, Washington, DC. 

C. W. Ogg, and N. R. Gollehon. 

Water Resources Research WRERAO, Vol. 25, 
No. 5, p 767-773, May 1989. 2 fig, 4 tab, 23 ref. 


Descriptors: *Water demand, ‘*Water costs, 
“Water requirements, *Irrigation requirements, 
Groundwater irrigation, Pumping, Irrigation, 
Groundwater, Economic aspects, Irrigation water, 
Climatic zones, Agricultural watersheds, Con- 
sumptive use, Alfalfa, Water policy, Water alloca- 
tion, Costs. 


An inelastic groundwater demand analysis that is 
based on a sample of 1927 farm observations in 16 
western states drawn form the 1984 Farm and 
Ranch Irrigation Survey (FRIS). The farmers irri- 
gated exclusively with groundwater. Farmers’ esti- 
mates of energy costs per cubic meter for pumping 
groundwater served as a proxy variable for the 
price of water. Climatic regions were defined ac- 
cording to the consumptive irrigation requirements 
(CIR) of a reference crop, alfalfa. County level 
CIRs were calculated for the FRIS year, 1984. 
Despite pronounced differences in climate, crop 
mix, and irrigation requirements across the three 
climatic regions, the relatively low elasticity esti- 
mates for groundwater demand varied little across 
climatic regions. Fixed well yields, large fixed in- 
vestments in irrigation equipment, or the domina- 
tion of a few crops may all reduce water price 
influences on water applications per hectare. Nar- 
rowing the sample to include only sprinkler irrigat- 
ed farms resulted in no significant change in elas- 
ticity estimates. In spite of this similarity, results 
indicated statistically significant differences in 
demand relationships associated with climate. The 
region with the lower irrigation water require- 
ments clearly has a more price responsive demand 
for irrigation water than the rest of the west. The 
estimation results are most — to policies 
that directly affect the price of groundwater. Limi- 
tations regarding pricing policies, alone, should 
bring about water conservation or more efficient 
water allocation. (Friedmann-PTT) 

W89-11247 


WATER SUPPLY AND DEMAND IN SEDG- 
WICK COUNTY, KANSAS. 

Geological Survey, Lawrence, KS. Water Re- 
sources Div. 

H. E. Bevans. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225; paper 
copy $1.50, microfiche $4.00. USGS Open-File 
— 88-711, Fact Sheet, 1988. 2p, 1 fig, 2 tab, 5 
ref. 


Descriptors: *Water supply, *Water demand, 
*Water use, *Sedgwick County, *Kansas, Surface 
water, Groundwater, Water quality, Water rights. 


Water supplies in Sedgwick County, Kansas, are 
derived from surface--and groundwater resources. 
During 1985, public supply, irrigation, and self- 
supplied industry required 38% of the 56,500 acre- 
ft of appropriated surface water and 57% of the 
187,800 acre-ft of appropriated groundwater. If the 
historic (1920-80) annual population growth rate 
(2.8%) continues, the 126,100 acre ft of water 
appropriated for public-water supplies should meet 
demand until 2015. The quantity of potentially 
available water supplies was estimated by summing 
those resources having less than 1.00 mg/L dis- 
solved solids. Surface water resources that meet 
this criterion are the Little Arkansas and Ninnes- 
cah Rivers and Cheney Reservoir. Subtracting leg- 
islated minimum streamflows for the rivers from 
their mean annual streamflow volumes leaves 
532,000 acre-ft, which combined with the annual 
sustained yield of Cheney Reservoir (40,000 acre- 
ft) provides an estimated 572,000 acre-ft of surface 
water annually. Groundwater that meets the crite- 


rion was estimated by summing the annual precipi- 
tation recharge available to unconsolidated depos- 
its in the county (78,400 acre-ft) and in the Harvey 
County part of the Wichita well field (13,000 acre- 
ft). Although more groundwater is available, with- 
drawals exceeding annual precipitation recharge 
would cause water level declines. Because less 
than 4% of the potentially available surface water 
was used for supplies in 1985 and because about 
120% of the groundwater recharge was used, sur- 
face water resources have a greater potential for 
meeting future water use demands. (U: 

W89-11490 


WATER AVAILABILITY AND TRACHOMA. 
Johns Hopkins Univ., Baltimore, MD. 
S. West, M. Lynch, V. Turner, B. Munoz, and P. 


Rapoza. 

Bulletin of the World Health Organization 
BWHOAG, Vol. 67, No.1, p 71-75, 1989. 5 tab, 17 
ref. 


Descriptors: *Epidemiology, “Developing coun- 
tries, *Available water, *Human diseases, *Public 
health, *Water supply, *Water use, Tanzania, 
Pathogens, Potable water, Municipal water, Well 
water, Risk assessment. 


As part of an epidemiological survey of risk factors 
for trachoma in 20 villages in the United Republic 
of Tanzania, the relationship of village water 
pumps, distance to water source, and quantity of 
household water to the risk of inflammatory tra- 
choma was investigated. Also, it was determined 
whether there was an association between the 
cleanliness of childrens’ faces and these water vari- 
ables. No association was found between the pres- 
ence of a village water supply and the prevalence 
of trachoma. However, the risk of trachoma in the 
household increased with the distance to a water 
source--although there was no association with the 
estimated daily amount of water brought into the 
house. Likewise, children were more likely to have 
unclean faces if they lived more than 30 minutes 
from a water source, but whether they had clean 
faces was not associated with the daily quantity of 
water brought into the household. The effect of 
the distance to water supply on trachoma may well 
reflect the value placed on water within the family, 
and this determines the priority for its use for 
hygiene purposes. The results of this study suggest 
that changing the access to water per se may be 
insufficient to alter the prevalence of trachoma 
without also a concomitant effort to change the 
met 9 of how water should be utilized in the 
ome. (Author’s abstract) 
W89-11668 


FORECASTING DEMAND AND MEASURING 
PRICE ELASTICITY. 

East Bay Municipal Utility District, Oakland, CA. 
J. A. Weber. 

Journal of the American Water Works Association 
nt a ee Vol 81, No. 5, p 57-65, May 1989. 6 fig, 
7 tab, 6 ref. 


Descriptors: *Water rates, *Pricing, *Economic 
aspects, *Metropolitan water management, Time- 
series analysis, Management planning, Statistics, 
Rainfall, Temperature, Social aspects, Oakland, 
California, Seasonal distribution, Water demand, 
Projections, Estimating, Water use, Weather data 
collections. 


The basic tools of economics and statistics were 
applied to water-demand forecasting and price- 
elasticity measurement by the East Bay Municipal 
Utility District (EBMUD), Oakland, California. 
Little expertise is required to produce good fore- 
casting results with time-series models, which can 
also yield elasticity estimates if price increases are 
significant and the data are sufficiently disaggre- 
gated. Pooled time-series models are more de- 
manding in their structure and data requirements, 
but often provide better estimates of the impact of 
price variables than simple time-series analyses. In 
the simplest form, the only data required are 
monthly consumption for three years or more, the 
associated monthly rainfall and temperature, and 
average monthly rainfall for a stable period (e.g., 
10 yr or more). A seasonal index alone typically 


190 


will explain about 95% of the variation in con- 
sumption. It is important to include weather varia- 
bles, however, so that data can be normalized, that 
is, expressed for a normal weather pattern. Small 
real rate changes are not likely to result in defined 
reduction in consumption among high-income cus- 
tomers, but could do so among low-income cus- 
tomers. Disaggregation or segmentation of con- 
sumption is essential to minimize the cross-section- 
al influences that are embedded in most time-series 
data. Combining time-series data with cross-sec- 
tional attributes can be a very effective method of 
analysis for forecasting and measuring price elas- 
ticity. It isolates the differential response among 
cross-sectional characteristics that are obscured in 
pure time-series analysis. At EBMUD, significant 
elasticities, in the range of -0.1 to -0.25, a. 
identified for summer months, resulting — 

from the implementation of elevation surcharges of 
25 and 50% for two elevation bands. It is doubtful 
that normal average rate increases, which averaged 
4.6% during this period, would have yielded meas- 
urable price elasticity. (Rochester-PTT) 
W89-11738 


OVERALL EFFECT ON ANNUAL COSTS OF A 
REDUCTION IN WATER USE WITH SEPA- 
RATE METERING OF FLATS IN PRETORIA. 
Water Research Commission, Pretoria (South 
Africa). 

For primary bibliographic entry see Field 3D. 
W89-11747 


MULTIDISCIPLINARY PLANNING AND 
MANAGING OF WATER REUSE. 

King Abdulaziz Univ., Jeddah (Saudi Arabia). 
Dept. of Civil Engineering. 

For primary bibliographic entry see Field 5F. 
W89-11806 


WEST BRANCH SUSQUEHANNA RIVER SUB- 

BASIN: LOW FLOW MANAGEMENT FRAME- 

WORK PLAN. 

cree River Basin Commission, Harrisburg, 
A. 


D. W. Heicher, and G. H. Hirschel. 

Susquehanna River Basin Commission Publication 
No. 121, March 1989. 192p, 18 fig, 82 tab, 34 ref, 4 
append. 


Descriptors: *Watershed management, *Water use, 
*Water management, *Water demand, *Low flow, 
*Susquehanna River, Consumptive use, Interstate 
commissions, Water supply, Streamflow forecast- 
ing, Water storage, Management planning, Flow 
velocity, S low. 


This report is the third in a series of low flow 
management framework plans prepared by the 
Susquehanna River Basin Commission (SRBC). 
The objectives of these reports are to identify 
existing and potential water supply problems, pro- 
vide guidance for programs of the SRBC and other 
resource agencies, and provide the foundation for 
future water supply planning. The SRBC frame- 
work plans use the 7-day 10-year low flow (Q7-10) 
value as an indicator to identify historical low flow 
periods, and to determine potential water supply 
deficits during a repeat of the most severe histori- 
cal low flow period. In general, upstream con- 
sumptive use presently ranges from about 2% to 
11%. of the Q7-10 value at the outlets of major 
stream sections in the subbasin. Total consumptive 
use in the subbasin under baseline low flow condi- 
tions is estimated to be 44.29 million gallons per 
day (MGD). Consumptive use during potential 
low flow conditions in the year 2010 is projected 
to be about 45.91 MGD. This report estimates that 
if meteorological conditions producing the 1930 
drought were repeated under present conditions, 
about 25,500 acre-ft of water would be required to 
maintain Q7-10 flows at the mouth of the West 
Branch Susquehanna River. About the same 
amount of water would be required if the 1930 
drought were to be repeated in the year 2010. The 
amount of water storage needed to maintain flows 
at the Q7-10 value at the outlet of each stream 
section is also provided in this report. (Lantz-PTT) 
W89-12103 
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WATER AND WATER RIGHTS TRANSFERS: A 
NEW POLICY FO! 
Nebraska Univ.-Lincoln. Dept. of Civil Engineer- 


ing. 
M. W. Gilliland, G. P. Wallin, and R. 
Water Resources Bulletin WARDBAG, | Vol. 25, No. 
1, p 49-61, February 1989. 9 fig, 1 tab, 12 ref. 


Descriptors: *Water transfer, *Water rights, 
*Water policy, *Legislation, *Water costs, *User 
charges, Economic aspects, Social aspects, Legal 
aspects, Water permits, Permits. 


Nebraska has abundant supplies of high quality 
surface and ground water. The U.S. Supreme 
Court etn te in 1982, agp game to 
be an article of aS — as 
giving neighboring states easier access to Nebraska 
water. In 1987 the Nebraska Legislature called for 
the development of a new water policy for Nebras- 
ka that would promote the economically efficient 
use of water, yet protect the environment as well 
as the rights of individuals (e.g., third parties) and 
the public. Through an interagency study employ- 
ing the extensive public involvement process, a 
policy to be recommended to the Legislature in 
1989 emerged. The policy revises the basic defini- 
tion of water rights and transfers and eliminates 
most of the inconsistencies in the water allocation 
system by treating most types of water resources 
and water users, and most locations of use similarly 
in the permitting process. (The principal exception 
is the individual irrigator using ground water on 
the overlying land where overlying land is one 
Se. surveyed section; such use is not de- 
a eee ee ee 
impact assessment would be required of most new 
water uses except on site uses of groundwater. 
Compensation measures could be specified as a 
condition of the permit where appropriate. The 
permit would be issued only if the benefits of the 
proposed transfer clearly outweigh adverse effects 
that could not be avoided or effectively compen- 
sated. The policy allows for the sale or lease of 
‘salvaged’ water. It calls for the State to facilitate 
transfers by acting as a clearinghouse for potential 
buyers and sellers, and allows the State to sponsor 
water projects. An annual fee to be paid by many 
water users, in order to provide a fund for com- 
pensation and for state sponsored water projects, 
was proposed, but met with extensive o , oye 
Thus, the policy recommends only that the Legis- 
lature examine potential funding programs and eq- 
uitable user fees. (Author’s abstract) 
W89-11160 


CONFLICT ANALYSIS OF THE SHOAL LAKE 
SUBDIVISION 

Manitoba Univ., Winnipeg. Dept. of Civil Engi- 
neering, 

B. Lean, O. E. Mohr, and I. C. Goulter. 

Water Resources Bulletin WARBAQ, Vol. 25, No. 
1, p 111-116, February 1989. 1 fig, 3 tab, 13 ref. 


Descriptors: *Water supply, *Conflict analysis, 
*Governmental interrelations, Shoal Lake, Manito- 
ba, Canada, Housing, Indians. 


The techniques of conflict analysis derived from 
game theory were applied to the Shoal Lake water 
supply conflict in southeastern Manitoba, Canada. 
The issue of conflict is the desire of an Indian band 
in the area to build cottage lots near the intake for 
water supply for the City of Winnipeg. The City 
contends that such a development would seriously 
affect the quality of water supplied to the City, 
thereby —_—— treatment costs significantly. 
The four major players defined for the conflict are 
the City of Winnipeg, Indian Band No. 40, the 
Province of Manitoba, and the Federal Depart- 
ment of Indian and Northern Affairs. The results 
of the conflict analysis —_ that the introduc- 
tion of the provincial and federal government into 
the conflict will not assist significantly in its resolu- 
tion and that further progress on the resolution is 
unlikely until the results of the Federal Environ- 
ment Assessment Review office hearing become 
available. (Author’s abstract) 

W89-11166 
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IMPACT STOCKWATERING PONDS 
STOCKPONDS) ON RUNOFF FROM LARGE 
ARIZONA W. 


ATERSHEDS, 
Arizona Attorney General’s Water Rights Adjudi- 
cation Team, Phoenix. 
M. M. Milne, and D. W. Youn; —_. 
Water Resources Bulletin W AQ, Vol. 25, No. 
1, p 165-173, February 1989. 7 fig, 28 ref. 


Descriptors: *Legal aspects, *Watershed manage- 
ment, *Water resources management, *Water 
rights, a ponds, River basins, Gila 
River Basin, Judicial decisions, Runoff, Arizona. 


Major water rights adjudications involving the 
Little Colorado River Basin and Gila River Basin 
are presently underway within Arizona. Water re- 
source managers are faced with the prospect of 
evaluating and regulating tens of thousands of 
water diversions and uses. Stockponds comprise a 
large ong of the total number of water 
diversions within these basins. Water balance stud- 
ies conducted on the Little Colorado River water- 
shed above Lyman Lake and on the Gila River 
watershed above Solomon, Arizona, indicate that 
the impact of stockponds on the water available to 
downstream users is insignificant when <a 
to total watershed production. 

diet tos or cael MA oes 
Gila River basin alone, rigorous case-by-case in- 
vestigations and stringent regulation of individual 
stockponds may be impractical and unwarranted. 
Therefore, stockpond claims within the context of 
the general adjudication process may be effectively 
handled by partial summary judgement, thereby 
allowing the court to concentrate on major water 
ang = } aaa rights issues. (Author’s abstract) 
~11 


UNIFIED MANAGEMENT OF SURFACE AND 
GROUNDWATER QUALITY THROUGH 
CLEAN WATER ACT AUTHORITIES. 
Tennessee Valley Authority, Knoxville. Environ- 
mental Quality Staff. 

primary bibliographic entry see Field 5G. 
W89-11278 


STATUS OF INSTREAM FLOW LEGISLATION 
AND PRACTICES IN NORTH AMERICA. 

EA Engineering, Science, and Technology, Inc., 
Lafayette, CA. 

D. W. Reiser, T. A. Wesche, and C. Estes. 
Fisheries (Bethesda), Vol. 14, No. 2, p 22-29, Mar/ 
Apr 1989. 2 fig, 1 tab, 17 ref. 


Descriptors: *Water law, *Legi *Instream 
flow, *Legal aspects, Saapaoon* *Flow require- 
ments, Fisheries Re Research priorities, Legislation, 
Surveys, North America. 


The results of two nonstatistical surveys (complet- 
ed in 1981 and 1986) that solicited information 
from state and federal agencies concerning in- 
Se ee ee 
resented. Fifteen of the 46 states 
jegi tive —_——- of instream flows for fisher- 
ies protection. In Canada, individual provinces 
— lacked instream flow legislation al 
ederal legislation existed that could be used. 

most commonly applied method (in use in 38 states 
or provinces) for assessing instream flow require- 
ments, as reported in the survey, was the Fish and 
Wildlife Service Instream Flow Incremental Meth- 
odology (IFIM). In addition, the Tennant Method 
is frequently used in selected states and provinces, 
and other commonly applied methods were the 
Wetted Perimeter, the ABF, and the 7Q10. Pr Profes- 
sional judgment was also cited as a viable and 
currently used approach. Major research needs 
cited by survey ts included (1) more 


(2) techniques for d 

atypical conditions, and 
habitat:flow:production relationships. (Author’s 
abstract) 

W89-11450 


MANAGEMENT FUNCTIONS FOR EFFEC- 
TIVE CONTROLS OF GROUNDWATER CON- 
TAMINATION, 


Wisconsin Univ.-Milwaukee. Dept. of Civil Engi- 


neering. 
For primary bibliographic entry see Field 5G. 
W89-11489 


PROCESS FOR COOPERATION ON INTER- 
pee 7 RIVER BASIN PROJECTS. 
Ministry of Environment and Water Management, 
wy > (Hungary). 

Nagy. 


Rivers Research and Management 
Vol. 3, No. 1-4, p 355-359, Jan-Apr 


RRRMEP, 
1989. 1 fig, 1 tab 


W89-11723 


COORDINATION OF PUBLIC AND PRIVATE 

Pia A CASE STUDY OF LAKE RESTORA- 

TION. 

Florida Univ., Gainesville. Dept. of Food and Re- 
source Economics. 


For primary bibliographic entry see Field 5G. 
W89-11792 


TRANSITIONS IN MIDWESTERN GROUND 
WATER LAW. 
Illinois State Water as Div., Champaign. 
os A. Bowman, and G. R. Clark. 

‘ater Resources Bulletin ae Vol. 25, No. 
2 aid 420, April 1989. 2 fig, 23 


*Legislation, *Legal *Water 
*Indiana, *lowa, *Michigan, *Min- 

nesota, *Missouri, *Ohio, *Wisconsin, Groundwat- 
er pose Ai Regulations. 


law, * 








Field 6—WATER RESOURCES PLANNING 


Group 6E—Water Law and Institutions 


tures, a proactive role of groundwater manage- 
ment is emerging, again, with an emphasis on 
sharing. Both of these trends are apparent in the 
Midwest. In the last decade midwestern states 
have: (1) seen significant shifts in reciprocal or 
mutually dependent nature of groundwater rights, 
and (2) seen increased legislative development of 
comprehensive groundwater management statutes 
that emphasize the reciprocal liabilities of ground- 
water use. These trends are examined and ground- 
water ement programs discussed for eight 
states in the Midwest. (Author’s abstract) 
W89-11804 


CANADIAN CONFERENCE ON MARINE EN- 
VIRONMENTAL QUALITY: PROCEEDINGS. 
For primary bibliographic entry see Field 5G. 
W89-11852 


UNEP GUIDELINES FOR THE PROTECTION 
OF THE MARINE ENVIRONMENT AGAINST 
POLLUTION FROM LAND-BASED SOURCES: 
THEIR IMPLEMENTATION IN THE MEDI- 
TERRANEAN. 


United Nations Environment Programme, Athens 
(Greece). Co-ordinating Unit for the Mediterrane- 
an Action Plan. 

For primary bibliographic entry see Field 5G. 
W89-11853 


LONDON DUMPING CONVENTION--ITS DE- 
VELOPMENT AND _ SIGNIFICANCE TO 

MARINE POLLUTION CONTROL, 

Scientific Group on Dumping of the London 

Dumping Convention, Irish Science and Technolo- 

gy Agency, Shannon, Ireland. 

or wy bibliographic entry see Field SE. 
W89-11854 


CANADIAN LEGISLATION PERTAINING TO 
THE PREVENTION AND CONTROL OF 
MARINE POLLUTION. 

Department of the Environment, Ottawa (Ontar- 


io). 
G. Cornwall, P. Hii; 
IN: Canadian Conference on Marine Environmen- 


ins, and J. Karau. 


tal Quality: Proceedings, February 29-March 3, 
1988, Halifax, Nova Scotia. The International Insti- 
tute for Trans rtation and Ocean Policy Studies, 
1236 Henry e., Halifax, Nova Scotia, Canada. 
1988. p 47-57, 3 tab, 8 ref. 


Descriptors: *Canada, *Legislation, *Marine envi- 
ronment, *Water pollution prevention, *Water pol- 
lution control, Federal jurisdiction, Water quality 
management, International commissions, Adminis- 
trative agencies. 


Canada has a special interest in and responsibility 
to the 1987 Declaration by the World Commission 
on Environment and Development that ‘sustain- 
able development, if not survival itself, depends on 
significant advances in the management of the 
oceans.’ The responsibility for environmental and 
economic matters is shared between the federal, 
provincial and territorial governments. This makes 
consultation and cooperation essential to delivering 
marine environmental quality to Canadians. At 
present, at least twenty-two federal acts, adminis- 
tered by five federal departments relate to the 
marine environment. In addition, at least twenty 
provincial or territorial acts are administered by 
the six major coastal provinces and two territories. 
(See also W89-11852) (Author’s abstract) 
W89-11855 


SOCIAL, ECONOMIC, INSTITUTIONAL AND 
LEGAL CONSIDERATIONS IN THE MANAGE- 


Dalhousie Univ., Halifax (Nova Scotia). Marine 
Affairs Program. 

For primary bibliographic entry see Field 5G. 
W89-11856 


CONTROL OF LAND-BASED POLLUTANTS 
FROM THE EXPERIENCES OF THE PARIS 
COMMISSION. 


Secretary of the Oslo and Paris Commissions, New 
Court, 48 Carey St., London, United Kingdom. 
For primary bibliographic entry see Field 5G. 
W89-11858 


GREAT LAKES WATER QUALITY AGREE- 
MENT: A MANAGEMENT FRAMEWORK FOR 
MULTI-JURISDICTIONAL ACTION, 
Environment Canada, Toronto (Ontario). Great 
Lakes Environment Office. 

For primary bibliographic entry see Field 5G. 
W89-11866 


AGRICULTURAL CHEMICALS IN GROUND 
WATER: PROPOSED PESTICIDE STRATEGY. 
Environmental Protection Agency, Washington, 
DC. Office of Pesticides and Toxic Substances. 
For primary bibliographic entry see Field 5G. 
W89-11881 


AGRICULTURAL CHEMICALS IN GROUND 
WATER: SUMMARY MINUTES FROM THE 
1987 PESTICIDE STRATEGY WORKSHOP. 
Environmental Protection Agency, Washington, 
DC. Office of Pesticides and Toxic Substances. 
For primary bibliographic entry see Field 5G. 
W89-11882 


SUPERFUND. 

Environmental Protection Agency, Cincinnati, 
OH. Hazardous Waste Engineering Research Lab. 
For primary bibliographic entry see Field 5G. 
W89-11900 


ANALYSIS OF TECHNICAL ISSUES RELATED 
TO REAUTHORIZATION OF THE CLEAN 
WATER ACT. 

Environmental Research and Technology, Inc., 
Atlanta, Georgia. July 1982. 192p, 32 fig, 38 tab, 93 
ref, 2 append. 


Descriptors: *Water law, *Pollutant identification, 
*Clean Water Act, *Legislation, *Water quality 
control, *Wastewater treatment, Nonpoint pollu- 
tion sources, Water pollution prevention, Regula- 
tions, Standards, Water quality management, In- 
dustrial wastewater, Municipal wastewater, Opti- 
mum development plans, Priority pollutants. 


Environmental Research and Technology, Inc. 
(ERT) has examined certain issues and available 
data related to the reauthorization of the Clean 
Water Act (1982). This study documents the 
progress that has been made in the reduction of 
point and non-point source discharges since the 
enactment of the 1972 and 1977 Amendments, and 
evaluates the presence of toxic pollutants in indus- 
trial and municipal wastewaters. Also considered is 
the need for additional controls beyond best practi- 
cable control technology (BPT) currently avail- 
able and secondary treatment to reduce toxics in 
point source discharges. The study indicates that 
industrial sources are not the major source of pri- 
ority pollutants discharged to surface waters. On a 
national basis, the priority pollutant loading from 
industrial point sources is estimated to constitute 
only 3% to 10% of the total loadings. The study 
also indicates that secondary treatment and BPT 
technologies remove substantial quantities of toxic 
pollutants. Based upon these findings, it appears 
that the current requirement for additional controls 
beyond BPT should be applied selectively only 
after a site specific evaluation indicates that mea- 
sureable and realistic water quality improvements 
can be obtained. Specific findings are: (1) in most 
cases BPT accomplishes high removals of conven- 
tional pollutants (85-95 + %) and priority pollutants 
(60-95%), and reduces or eliminates the presence 
of aquatic toxicity in industrial discharges; (2) the 
universal application of best available technology 
economically achievable (BAT) may not signifi- 
cantly improve water quality; (3) based on data 
developed by EPA, lower concentrations of priori- 
ty pollutants in effluents will not necessarily be 
achieved, nor better quality sludges produced with 
the implementation of pretreatment programs; and 
(4) data on the frequency of detection of the priori- 
ty pollutants indicate that many compounds are 


candidates for removal from the priority pollutant 
list. (Lantz-PTT) 
W89-11906 


PROJECT AQUARIUS: AREAWIDE WATER 
QUALITY MANAGEMENT PLAN FOR EL 
PASO AND TELLER COUNTIES. 

Pikes Peak Area Council of Governments, Colora- 
do Springs, CO. 

For primary bibliographic entry see Field 5G. 
W89-11907 


LIABILITY FOR AND CLEANUP OF OIL AND 
HAZARDOUS WASTE: LEGAL AND TECHNI- 
CAL ANSWERS TO A COMPLEX QUESTION. 
Nutter, McClennen and Fish, Boston, MA. 

A. Rogers, and J. Loitherstein. 

IN: Proceedings of the FOCUS Conference on 
Eastern Regional Ground Water Issues, September 
27-29, 1988, Stamford, Connecticut. National 
Water Well Association, Dublin, Ohio, 1988. p 
135-157, 3 fig. 


Descriptors: ‘*Liability, *Cleanup operations, 
*Legal aspects, *Regulations, *Hazardous wastes, 
Oil spills, Economic aspects, Fate of pollutants, 
Water pollution treatment, Environmental engi- 
neering, Case studies. 


This paper addresses legal and technical issues 
raised by the discovery of oil or hazardous sub- 
stances or waste on property where the owner 
seeks refinancing or plans to convey the property. 
The statutory framework that is the background 
for these events is slightly different in each state, 
but as a general matter, the state statutes are based 
upon and similar to the federal hazardous waste 
cleanup statute, the Comprehensive Environmental 
Response, Compensation, and Liability Act 
(CERCLA). In the context of liability, the lawyer 
and the engineer must work together in a coopera- 
tive spirit to further the client’s interest, and their 
respective tasks overlap at several points. In many 
cases, the engineer will be retained by the attorney 
on behalf of the client in order to make all of the 
engineer’s written work confidential and to protect 
it from discovery by other parties. Two case stud- 
ies are presented which highlight some of the ways 
in which engineers and attorneys can work togeth- 
er for the benefit of their clients. (See also W89- 
11916) (Lantz-PTT) 

W89-11924 


GROUNDWATER PROTECTION INITIATIVES 
FOR THE PUBLIC DRINKING WATER 
SUPPLY IN THE TOWN OF CHESHIRE, CON- 
NECTICUT, 


South Central Connecticut Regional Water Au- 
thority, New Haven. 


IN: Proceedings of the FOCUS Conference on 
Eastern Regional Ground Water Issues, September 
27-29, 1988, Stamford, Connecticut. National 
Water Well Association, Dublin, Ohio, 1988. p 
411-426, 3 fig, 3 tab, 9 ref. 


Descriptors: *Drinking water, *Water supply, 
*Connecticut, *Water quality control, *Regula- 
tions, *Groundwater quality, Aquifers, Ground- 
water pollution, Land use, Education, Public par- 
ticipation, Groundwater movement, Model studies, 
Water treatment facilities, Zoning. 


Approximately 80% or 19,500 of Cheshire’s resi- 
dents are served by the South Central Connecticut 
Regional Water Authority (RWA) public water 
supply wells located in north and south Cheshire. 
Groundwater contamination from volatile organic 
chemicals (VOCs) has resulted in the need for 
construction of additional water treatment facilities 
for both wellfields at a combined cost of $2.2 
million. With the increased knowledge of risk and 
existing potential for contamination of these 
groundwater supplies, the RWA has requested the 
town of Cheshire to consider a multi-faceted pro- 
gram created to increase protection of the ground- 
water quality. The program initiatives encompass: 
(1) zone change from industrial use to lower risk 
land use; (2) revision of the existing aquifer protec- 





tion regulation; and (3) development of an aquifer 
protection ordinance to reduce risk of contamina- 
tion from existing land use activities. A 2-D 
groundwater flow model was utilized to delineate 
the zone of contribution. Based on the geohydro- 
logy, the aquifer protection regulations and ordi- 
nance establish two contiguous overlay districts 
around each wellfield. The regulations specify = 
all proposed uses conform to performance and 

standards unless equal protection of ground- 
water quality utilizing an alternative method can 
be demonstrated. The ordinance provides a time 
frame for existing land uses to comply with the 
performance and design standards. Public educa- 
tion was a top priority in the initiatives, focusing 
on such issues as: (1) source of public water supply; 
(2) what is an aquifer; (3) vulnerability of ground- 
water to contamination; (4) how land use activities 
can im; the quality of groundwater; and (5) 
seg oe a sense of stewardship among residents 
or the protection of a valuable and irreplaceable 
resource. (See also W89-11916) (Lantz-PTT) 
W89-11940 


ANALYSIS OF SEPTIC TANK SURVIVAL 
DATA FROM 1952 TO 1972 IN FAIRFAX 
COUNTY VIRGINIA, 

Fairfax County Health Dept., VA. Div. of Envi- 
ronmental Health. 

ad open bibliographic entry see Field SE. 


CASE HISTORY OF A CONTAMINATED 
GROUNDWATER DISCHARGE TO SURFACE 
WATER PURSUANT TO AN ACL, 

Eder Associates, Locust Valley, NY. 

For primary bibliographic entry see Field 5G. 
W89-12010 


USING ACLS TO ESTABLISH REMEDIAL 
DESIGN GOALS. 

Environmental Science and Engineering, Inc., 
Gainesville, FL. 

W. A. Tucker, R. C. Morgan, A. B. Chandler, J. 
A. Kountzman, and P. Kosalwat. 

IN: HWHM 88: Hazardous Wastes and Hazardous 
Materials. Proceedings of the 5th National Confer- 
ence held April 19-21, 1988, Las Vegas, Nevada. 
1988. p 251-255, 3 fig, 9 ref. US Army Toxic and 
Hazardous Materials Agency Contract DAAK 11- 
83-D-0007. 


Descriptors: *Water pollution prevention, *Alter- 
nate Concentration Limits, *Regulations, *Water 
pollution control, Su d, Groundwater qual- 
ity, Water pollution effects. 


The development of Alternate Concentration 
Limits (ACLs), although intended for use at haz- 
ardous waste facilities permitted under RCRA, has 
proven useful in the Superfund pro; . The use 
of ACLs has proven to be useful in the remediation 
investigation/feasibility study (RI/FS) prepara- 
tions and record of decision (ROD) preparations 
pursuant to this design objective for the Superfund 
program. ACLs have been prepared for two haz- 
ardous waste sites currently listed on the National 
a List (NPL) and a State site. At each site, 
ent assessment has been performed 
that meets the substantive requirements for an 
ACL. Through the endangerment assessment proc- 
ess, the two criteria used to evaluate ACL requests 
have been assessed. The first criterion involves 
assessing the potential adverse effects on ground- 
water quality and the second involves assessing the 
potential adverse effects on hydraulically connect- 
ed surface water quality. Under Superfund 
Amendments and Reauthorization Act of 1986, the 
design objectives must be equivalent to ACLs for 
many contaminants since the applicable or relevant 
and appropriate requirements (ARARs) for 
—, are the RCRA groundwater protec- 
standards. These standards, incorporated 
through state regulations at one of the sites, call for 
maximum contaminants levels (MCLs), back- 
und levels or ACLs. Since MCLs did not exist 
for some of the contaminants of concern at these 
sites, and background was below detection limits, 
the de facto ARARs were ACLs. (See also W89- 
12002) (Lantz-PTT) 
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Ecologic Impact Of Water Development—Group 6G 


W89-12035 


CLOSING A HAZARDOUS WASTE FACILITY: 
ENVIRONMENTAL CONCERNS. 
Environmental Science and Engineering, Inc., Salt 
Lake City, UT. 

For primary bibliographic entry see Field SE. 
W89-12042 


UNDERGROUND STORAGE TANK REGULA- 

TIONS: STATUS AND DIRECTION, 

Environmental Protection Agency, Seattle, WA. 

1 Com 

IN: HWHM 88: Hazardous Wastes and Hazardous 
Materials. gs of the 5th National Confer- 


Proceedin, 
ence held April 19-21, 1988, Las Vegas, Nevada. 
1988. p 347-350. 


Descriptors: *Water pollution control, *Under- 
ground storage, *Legislation, Regulations, Federal 
jurisdiction, Leaching, Hazardous wastes, Waste 
storage. 


Leaking underground storage tanks (USTs) pose a 
number of environmental and safety threats, in- 
cluding a fire and explosion hazards and water, soil 
and air contamination. As a result of several well- 
publicized leak incidents and a general growing 
awareness of tank problems. Congress passed the 
1984 amendments to the Resource Conservation 
and Recovery Act (RCRA). These amendments 
established a new Subtitle I, regulating USTs con- 
taining petroleum and hazardous substances. The 
ee As 
such, implementation is ex; occur primari- 
ly on the state and local coe ptr tony ok pen 
federal level. One reason for this approach is the 
very large size of the regulated community. To 
allow this approach to function, a high degree of 
flexibility has been built into the program and each 
state has a great deal of freedom in its approach to 
program implementation. The proposed rule is 
comprehensive, coverin, ification require- 
ments, spill and pee controls, performance 
standards for both new and existing petroleum and 
hazardous substance tanks, release detection, re- 
porting and record keeping, corrective action and 


package is expected in 
early summer, 1988, and most parts should become 
effective 90 days after promulgation. (See also 
W89-12002) (Lantz-PTT) 
W89-12048 


STATE REGULATORY APPROACHES TO 
WASTES, 


grams C 
W. L. Sydow, D. L. Derkics, and 
Deichmann. 


IN: HWHM 88: Hazardous Wastes and Hazardous 
Materials. Proceedings of the Sth National Confer- 
ence held April 19-21, 1988, Las Vegas, Nevada. 
1988. p 359-363, 2 fig, i tab, 5 ref. 


Descriptors: *Waste management, *Mine wastes, 
*Legislation, Solid wastes, State jurisdiction, Fed- 
eral jurisdiction, Hazardous wastes, Project plan- 
ning, Coal mining. 


The US EPA is ores nae regulatory program 
under Subtitle D of the Conservation 
and Recovery Act (RCRA) for the : management of 

solid wastes resulting from the extraction, benefi- 
ciation and processing of non-fuel ores and miner- 
als. Releases of contaminants can occur through 
mine waste management practices, usually through 
leakage to groundwater or surface water. In its 
regulatory determination of July 3, 1986, the EPA 
concluded that the hazardous waste management 
standards under RCRA ‘are likely to be environ- 
mentally unnecessary, technically infeasible or eco- 
nomically impractical when applied to mining 
waste.’ The EPA has since been studying technical 
and policy issues related to the control of poten- 
tially adverse effects of mining waste on human 
health and the environment, including a literature 
review of related regulations in all the states and 
interviews with agency representatives in selected 


states an overview of the range of regulatory sce- 
narios currently in force in the states is presented. 
Many states have adopted hensive pro- 
grams to control the effect of coal mining activity 
on the environment. However, the regulation of 
solid wastes from mining and processing of non- 
fuel minerals varies considerably from state to 
state. The EPA will use the information assembled 
in this review to determine the most appropriate 
manner to regulate mining waste while —a 
duplication of state programs. 

review, the EPA will: (i) idemtfy effective compo. 
nents of existing programs, (2) identify implemen 
tation problems and success associated with 
satin Sotigementian Geipiaiee ior bona 
native implementation or in 

f iP. ry integrating a 


program into existin 
also W89-12002) (Author’s —_— 
W89-12050 


COUNTY SPECIFIC HAZARDOUS WASTE 
MANAGEMENT PLANS, 

Brown, Vence and Associates, San Francisco, CA. 
For primary bibliographic entry see Field 5G. 
W89-12071 


MUNICIPAL HAZARDOUS MATERIALS 
MANAGEMENT PROGRAMS IN CALIFOR- 


PRC Environmental Management, Inc., San Fran- 
cisco, CA. 

For primary bibliographic entry see Field SE. 
W89-12072 


CORRECTIVE ACTION AT SOLID WASTE 
MANAGEMENT UNITS UNDER A RCRA 
PERMIT; AN AUTHORIZED STATE’S EXPE- 


Georgia Environmental Protection, Atlanta. 
For primary bibliographic entry see Field SE. 
W89-12073 


6G. Ecologic Impact Of 
Water Development 


EFFECTS OF VARIATIONS IN RECHARGE 
ON GROUNDWATER QUALITY. 

Kansas State Geological Survey, Lawrence. 

D. O. Whittemore, K. M. McGregor, and G. A. 


Marotz. 
Journal of Hydrology JHYDA7, Vol. 106, No. 1/ 
2, p 131-145, March 30, 1989. 3 fig, 4 tab, 24 ref. 


Descriptors: *Groundwater quality, *Surface- 
groundwater relations, “Gescanians, *Water 
chemistry, Recharge, Rp rh — Mu- 
nicipal water, Regional variation, 


Regional variations in the quality of municipal well 
waters in Kansas were analyzed in relation to long- 


tively shallow water tables. The individual dis- 
solved constituents contributing most to the water 
quality variations are sulfate and chloride, and the 
calcium and sodium accompanying them, which 
are derived from the aeuitiee TC — min- 
erals within the aquifer of from saline formation 
ee ee The rela- 
tionship between recharge and groundwater qual- 
ity variation can be quantified by associating cer- 
tain climatic indices, especially Palmer 
Drought Index, with quality observations. The re- 
sponse time of the maximum water quality change 
relative to the occurrence of drought or substantial 


ee The to the saturated thickness and 
The response time is also affected ay dis- 
to and recharge from nearby streams and 
charge well construction, oudedaly the place- 
pa. of the screened interval, and pumping stress. 
(Author’s abstract) 
W89-11378 
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DAM EF- 


EVALUATION OF NAVIGATION 
FECTS ON RIVERBANKS 


Louisville Univ., KY. Dept. of Civil Engineering. 
For primary bibliographic entry see Field 2J. 
W89-11475 


AQUIFER-SYSTEM COMPACTION, TUCSON 
BASIN AND AVRA VALLEY, ARIZONA. 
Geological Survey, Tucson, AZ. Water Resources 


Div. 
For primary bibliographic entry see Field 2F. 
W89-11483 


INTEGRATED APPROACH TO HYDROPOW- 
ER IMPACT ASSESSMENT: II. SUBMERGED 
MACROPHYTES IN SOME NORWEGIAN HY- 
DROELECTRIC LAKES, 

Norsk Inst. for Vannforskning, Oslo. 

B. Rorslett. 

Hydrobiologia HYDRB8, Vol. 175, No. 1, p 65-82, 
April 29 1989. 4 fig, 7 tab, 57 ref. 


Descriptors: *Submerged plants, *Norway, *Envi- 
ronmental impact, *Hydroelectric plants, *Power- 
plants, *Vegetation effects, *Macrophytes, *Envi- 
ronmental effects, *Lakes, Aquatic environtent, 
Ecotypes, Species diversity, Water level fluctua- 
tions, Plant growth, Aquatic plants, Ecological 
effects. 


The submerged aquatic vegetation of 17 Norwe- 
gian lakes is described and related to the environ- 
mental impacts that result from hydroelectric 
power (HEP) use of these lakes. Largely based 
upon physiographic features, three main communi- 
ty types are discerned: shallow-water, mid-depth, 
and deep-water communities. The aquatic macro- 
phytes are classified into a plant strategy frame- 
work. This classification suggests that these macro- 
phytes frequently exhibit combined traits of the ‘S’ 
(stress-tolerating), “R’ (ruderal), and ‘C’ (competi- 
tive) —- A plant-strategy index for the lakes 
is derived from the species classification and relat- 
ed to their HEP use. Broadly, the response features 
of hydrolake vegetation are: (1) a decline in species 
richness; (2) the gradual disappearance of the shal- 
low-water and mid-depth communities; (3) a con- 
spicuous absence of vascular submerged macro- 
phytes in storage hydrolakes when lake levels 
change more than 7 m annually, and (4) an in- 
creased incidence of species ing plant strate- 
gies of the ruderal (R) type. The literature is 
reviewed concerning the environmental impact of 
hydropower schemes on similar Norwegian lakes, 
including the question of hydrolake support of an 
impoverished flora, plant growth strategy schemes 
in the presence of hydropower, and the influence 
of hydropower on vertical colonized ranges. 
(Friedmann-PTT) 

W89-11655 


EFFECTS OF HYDROPOWER DEVELOP- 
MENT ON AQUATIC MACROPHYTES IN 
NORWEGIAN RIVERS: PRESENT STATE OF 
KNOWLEDGE AND SOME CASE STUDIES. 
Norsk Inst. for Vannforskning, Oslo. 

B. Rorslett, M. Mjelde, and S. W. Johansen. 
Regulated Rivers Research and Management 
RRRMEP, Vol. 3, No. 1-4, p 19-28, Jan-Apr 1989. 
5 fig, 2 tab, 24 ref. Norwegian Institute for Water 
Research Project E-88412. 


Descriptors: *Dam effects, *Aquatic plants, *Ma- 
crophytes, *Norway, *Hydroelectric plants, Flow 
pattern, Carex, Equisetum, Juncus, Case studies, 
Ecological effects, Aquatic weed control. 


Increased winter flows and a concomitant lack of 
ice-cover are features found downstream of power 
installations on many Norwegian hydrorivers. The 
objectives of this study were to: (1) assess the 
changes in aquatic macrophyte abundance subse- 
quent to hydroelectric power development; and (2) 
evaluate the environmental conditions under 
which nuisance growths of macrophytes are likely 
to occur. Norwegian data were compiled and as- 
sessed and case studies were outlined in order to 
show the variety of situations under which prolific 
growths of macrophytes might result. Plans to 
control nuisance growths of Juncus bulbosus L. on 


the River Otra include sudden shutdowns of the 
Brokke power plant during mid-winter in conjunc- 
tion with controlled stage draw-down within the 
weed-infested tailwater areas. Following the freez- 
ing-in of the weed beds, recommenced operation of 
the plant should generate a scouring flood which is 
likely to adversely affect the remaining Juncus 
beds. No definitive steps have been taken to con- 
trol macrophytes on the river Suldalslagen, but 
scouring floods are considered a possible, but little 
explored, mitigative measure. The river Borselva 
has heavy encroachment by Carex rostrata and 
Equisetum fluviatile L. It is believed that predeve- 
lopment flashy flow regime prevented accumula- 
tion of fine sediments and thereby macrophyte 
growths were largely avoided. An important point 
is that whenever macrophytes develop profusely, it 
is related to changes within the hydrology regime. 
The more important aspects of hydrological 
changes are either increased winter flows (for sub- 
mersed species), or decreased annual flows (for 
emergent macrophytes). Under the post-regulation 
conditions, opportunistic and competitive species 
with multiple regenerating strategies can thrive 
and proliferate. (White-Reimer-PTT) 

W89-11694 


SEASONAL VARIATION IN THE COMPOSI- 
TION OF THE DRIFT BELOW A PEAKING 
HYDROELETRIC PR 

Tennessee Cooperative Fishery Research Unit, 
Cookeville. 

J. B. Layzer, T. J. Nehus, W. Pennington, J. A. 
Gore, and J. M. Nestler. 

Regulated Rivers Research and Management 
RRRMEP, Vol. 3, No. 1-4, p 29-34, Jan-Apr 1989. 
1 fig, 4 tab, 21 ref. 


Descriptors: *Dam effects, *Aquatic drift, *Reser- 
voir operation, *Hydroelectric power, *Tennessee, 

mal variation, Benthos, Tailwater, Species 
composition, Aquatic insects. 


Downstream drift from a peaking hydroelectric 
project on the Caney Fork River, Tennessee was 
measured with 0.5 m diameter nets. The relative 
contribution of the terrestrial, lentic, and lotic en- 
vironments to stream drift varied seasonally. 
Stream benthos (primarily Chironomidae and Lir- 
ceus fontinalis) occurred in the drift throughout 
the year; however, their relative importance varied 
seasonally. Daphnia sp. from the reservoir also 
occurred in the drift year round with the highest 
densities in fall and spring when they were the 
predominant species in the drift. In summer, terres- 
trial insects apparently utilized exposed portions of 
the river bed during periods of no power genera- 
tion. In June as the river stage increased following 
initiation of generation, adult terrestrial insects 
became a major component of the drift. Threadfin 
shad (Dorosoma petenense) dominated the biomass 
in the drift during December. Although the impor- 
tance of stream benthos to fish populations is gen- 
erally recognized, the contribution of the terrestri- 
al and upstream reservoir environments to the 
forage base in the tailwater may also be important 
and should be considered in developing manage- 
ment strategies for tailwater fisheries. (Author’s 
abstract) 

W89-11695 


INSTREAM FLOW PREDICTIONS AND MAN- 
AGEMENT OPTIONS FOR BIOTA AFFECTED 
BY PEAKING-POWER HYDROELECTRIC OP- 
ERATIONS. 

Tulsa Univ., OK. Faculty of Biological Science. 
J. A. Gore, J. M. Nestler, and J. B. Layzer. 
Regulated Rivers Research and Management 
RRRMEP, Vol. 3, No. 1-4, p 35-48, Jan-Apr 1989. 
10 fig, 1 tab, 31 ref. 


Descriptors: *Reservoir operation, *Instream flow, 
*Stream biota, *Dam effects, *Aquatic habitats, 
*Hydroelectric power, Hydraulic profiles, Flow 
fluctuations, Sculpin, Chronic effects, Surges. 


Recent studies on the impact of peaking hydro- 
power have indicated that impacts directly associ- 
ated with peaking releases can be categorized as 
those which result from the hydraulic surge during 
start-up of generation and the chronic effects of 
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frequent flow fluctuations to biota occupying the 
fluctuation zones. The instream flow incremental 
methodology (IFIM) was not designed for applica- 
tion to dynamic flows. In order to determine if 
such an application was appropriate, we chose to 
conduct exacting habitat descriptions at the unique 
zones associated with peaking hydropower (degra- 
dation, aggradation, and recovery) and combine 
this information with suitability criteria for the 
banded sculpin (Cottus carolinae) and stage/dis- 
charge records to obtain weighted usable habitat 
estimates under typical ing releases. The re- 
sults demonstrate that habitat declines as the peak- 
ing surge passes an area and rises during low flow 
periods. However, there are difficulties in the in- 
terpretation of the results. That is, the biological 
response (lateral or longitudinal movement or en- 
trainment) as well as the refuge value of certain 
hydraulic conditions remain to be investigated. 
This suggests that the present management value 
of IFIM applied to peaking hydropower is in ex- 
amining minimum habitat values that occur during 
the generation cycle and a comparison of gains or 
losses in the minimum (greatest amount of hydrau- 
lic refuge available) weighted usable area estimates 
under various proposed release scenarios. (Au- 
thor’s abstract) 

W89-11696 


ASSESSING THE IMPACTS OF STREAM REG- 
ULATION IN THE FLATHEAD RIVER BASIN, 
MONTANA, U.S.A. I, SIMULATION MODEL- 
LING OF SYSTEM WATER BALANCE, 
Montana Univ., Polson. Flathead Lake Biological 
Station. 

For primary bibliographic entry see Field 4A. 
W89-11698 


OF STREAM REGULATION ON THE 
PHYSICO-CHEMICAL PROPERTIES OF THE 
PALMIET RIVER, SOUTH AFRICA, 

Cape Town Univ. (South Africa). Dept. of Zoolo- 
gy. 

B. A. Byren, and B. R. Davies. 

Regulated Rivers Research and Management 
RRRMEP, Vol. 3, No. 1-4, p 107-121, Jan-Apr 
1989. 7 fig, 2 tab, 61 ref. 


Descriptors: *Rivers, *Regulated flow, *Reservoir 
operation, *Dam effects, *Flow profiles, *South 
Africa, Physicochemical properties, Recovery dis- 
tances, Temperature, Alkalinity, Hydrogen ion 
concentration, Nutrients, Invertebrates. 


The effect of regulation, by multiple impoundment, 
on ‘discontinuity (recovery) distances’ for various 
physico-chemical attributes of the Palmiet River (a 
short, steep gradient, cool temperate, acid, low- 
nutrient system) was investigated. Physico-chemi- 
cal features were measured monthly, from Febru- 
ary 1986 to August 1987, at 11 sites along the river, 
with concentration on two zones: one below an 
upper-reach impoundment, Nuweberg Dam; and 
one below a middle-reach impoundment, Ariesk- 
raal Dam. Median total suspended solids, nitrates, 
nitrites, and ammonium all increased below both 
dams with varying levels of ‘recovery’. Median 
spot temperatures, pH and alkalinity increased 
below Nuweberg, but decreased below Arieskrall 
Dam, whereas the converse was true for soluble 
reactive phosphate. Nuweberg had no effect on 
conductivity and total dissolved solids, while 

caused a slight decrease. The river re- 
mained well oxygenated down its length. Distinct 
seasonal variations were recorded for: flow rate, 
with flow reversal below Nuweberg and flow con- 
stancy below Arieskraal; temperature, with season- 
al shifts and dampening of annual temperature 
range below both dams; alkalinity, with seasonal 
shifts below Arieskraal, and nitrites and nitrates, 
but not for any other attributes. At least partial 
recovery was noted in all cases, but in some in- 
stances, recovery was incomplete to the estuary. 
The implications of such alterations, for inverte- 
brates, in terms of reduction in habitat diversity as 
well as for food supply must be considerable, and 
studies are currently under way to determine com- 
munity structure and diversity. (Author’s abstract) 
W89-11701 





BIOTIC AND ABIOTIC GRADIENTS IN A 
REGULATED HIGH ELEVATION ROCKY 
MOUNTAIN RIVER. 

Colorado State Univ., Fort Collins. Dept. of Biol- 


ogy. 
Ny. Voelz, and J. V. Ward. 

Rivers Research and Managemen 
RRRMEP, Vol. 3, No. 1-4, p 143-152, eae 
1989. 7 fig, 1 tab, 36 ref. 


Descriptors: *Environmental gradient, *Regulated 
flow, *Dam effects, *Mountain streams, *Rocky 
Mountains, River systems, Reservoirs, Colorado, 
Chemical properties, Physical p Temper- 
ature, Stream biota, Detritus, thos, Algae, 
River beds, Reservoir operation. 


Samples were collected year-round over a one- 
year at sites 250, 560, 1000, 2300, 5200, and 
it, meters downstream from a hypolimnetic- 
release reservoir on the Blue River, Colorado, to 
examine biotic and abiotic gradients induced by 
river regulation. The impoundment had only mini- 
mal effects on river chemistry and chemical varia- 
bles failed to exhibit discernible downstream pat- 
Se Se a as & 
tered by regulation and exhibited a distinct down- 
stream recovery gradient. The progressive down- 
stream increase in zoobenthos species diversity is 
attributed, in part, to the thermal recovery. The 
average size of mineral substratum particles was 
greater at sites nearest the dam although cobble 
and pebble ——— at all sites. A down- 
stream decrease in bed stability was accompanied 
by decreased water clarity and increases in scour 
= = action. These factors oy | pa 
for higher standing crops of periphyton near 
the dam and a shift from filamentous chlorophytes 
to a predominance of diatoms with increasing dis- 
tance downstream. The amount of leaf detritus in 
the substratum increased downstream. The abun- 
dance of shredders, zoobenthic species that feed on 
leaf detritus, tracked the downstream increase in 
coarse sedimentary detritus. Spatial patterns of or- 
ganic seston within the study reach, influenced 
partly by sloughing of periphyton, Ny thought to 
account for the downstream species replacement 
patterns exhibited within the filte filter-feeder guild. 
(Author’s abstract) 
W89-11704 


EFFECTS OF AN UPLAND IMPOUNDMENT 
ON STRUCTURAL AND FUNCTIONAL PROP- 
ERTIES OF A SMALL STREAM IN A BASAL- 
TIC PLATEAU (GOLAN HEIGHTS, ISRAEL). 
Tel-Aviv Univ. (Israel). Inst. for Nature Preserva- 
tion Research. 

K. Tuch, and A. Gasith. 
R Rivers Research and Management 
RRRMEP, Vol. 3, No. 1-4, p 153-167, Jan-Apr 
1989. 6 fig, 3 tab, 37 ref. 


: *Dam effects, *Ecological effects, 
*Dam effects, *Reservoirs, *Environmental ef- 
fects, *Israel, Golan Heights, Seasonal variation, 
— Turbidity, Invertebrates, Algae, 


The impact of an upland storage reservoir, typical 
of the series of reservoirs in the Golan Heights 
basaltic plateau, on structural and functional prop- 
erties of the downstream ecosystem, in the vicinity 
of the reservoir, shortly after damming were evalu- 
ated. The effect of impoundment on water quality 
conditions may be divided into winter-spring, and 
summer periods. In winter-spring the impound- 
ment seems to | the period of flow of 
runoff quality water. This is evident by the elevat- 
ed winter and spring turbidities and the higher 
concentrations of suspended solids below the reser- 
voir. In summer, water quality below the reservoir 
is controlled by the consequences of stratification 
in the reservoir. The hypolimnial release results in 
depression of the maximal temperature and nar- 
rowing of the daily and seasonal temperature vari- 
ations. It supplies water enriched in nutrients and 
low in oxygen, suspended solids and turbidity. The 
macroinvertebrate community responds to im- 
poundment in density changes and a shifting of 
dominance. It is hypothesized that the thermal 
effect of hypolimnial release from warm monomic- 
tic reservoirs on the invertebrate community of 


WATER RESOURCES PLANNING—Field 6 


Ecologic Impact Of Water Development—Group 6G 


warm streams will differ from an equivalent ther- 
mal change caused by cold dimictic reservoirs in 
cold, temperate zone, stream. The effect of im- 
poundment on functional properties of the ecosys- 
tem are most pronounced. The rate of production 
of benthic algae biomass below the reservoir in- 
creased by more than two orders of i but 
the effect diminished downstream. rate of 
processing of plant material below the reservoir 
was lower than above the reservoir. (Author’s 


) 
W89-11705 


IPTERA, 
Montana Univ., Polson. Flathead Lake Biological 
Station. 
2 See eees. V. Ward. ai 
vers Researc’ Management 
RRRMEP, Vol. 3, No. 1-4, p 169-175, Jan-Apr 
1989. 4 fig, 20 ref. 


Descriptors: *Mountain streams, *Rocky Moun- 
tains, *Stream biota, *Dam effects, *Stoneflies, 
* Aquatic insects, *Colorado River, Hydrologic as- 
pects, Headwaters, Regulated reaches, —- 
populations, Distribution, Reservoirs, Dams, Bio- 
mass, Population density, Dam effects, Hypolim- 
nion. 


Samples were taken year-round at eleven sites 
along the altitudinal profile (2900-1400 m a.s.1.) of 
the Gunnison River, a 329 km tributary of the 
Colorado River, to document the distribution of 
pee tera and to evaluate responses to hypo- 
release dams in the headwaters and middle 
reaches. Twenty-two aoe ee were present, with 
test species ric’ occurring in an un- 
a segment upstream of the middle reach 
dams; average nymphal biomass over the study 
Pere (175 organisms, 395 mg dry mass/sq m) was 
also greatest in this segment. Only four species (58 
organisms, 48 mg/sq m) were present in the tail- 
waters of the headwater dam and values were 
—_ reduced (nine species; 35 organisms, 180 
sq m) below the middle reach dams. The ston- 
ly community recovered ca. 80 km downstream 
from the last dam (15 species; 244 organisms, 250 
mg/sq m), —' in response to natural reset- 
ting of environmental conditions corresponding to 
those above the middle reach dams. At the most 
downstream site only four species (four organisms, 
16 mg/sq m) were present. The observed distribu- 
oe eS 6 ee ee oe 
to hypolimnial stream regulation in 
temperate latitude river. (See also W89-11707) 
(Author’s abstract) 
W89-11706 


— Univ., Polson. Flathead Lake Biological 
tation. 

F. R. Hauer, J. A. Stanford, and J. V. Ward. 
Regulated Rivers Research and Management 
RRRMEP, Vol. 3, No. 1-4, p 177-182, Jan-Apr 
1989. 3 fig, 24 ref. 


Descriptors: *Rocky Mountains, 

streams, *Stream biota, *Dam effects, * 
*Aquatic insects, *Colorado, Hydrologic aspects, 
Headwaters, Regulated reaches, Aquatic popula- 
tions, Distribution, Reservoirs, Dams, Biomass, 
Regulated flow, Dam effects, Population density. 


River regulation in the headwaters and middle 
reaches of the Gunnison River, Colorado, si 
cantly altered distributions and abundances of Tri- 
choptera fauna. Twenty-five species were collect- 
ed from mainstream samples, with the grestest 
species richness occurring at an 

ron segment above the central reach dams. At sites 
immediately below the three hypolimnial-release 
dams and a reregulation dam, species richness was 
reduced 35-90 per cent and abundance > 95 per 
cent. Net-spinning caddisflies were the dominant 
trichopterans at unregulated sites; Sees 
grandis in the upper reaches (218 organisms, 586 
mg dry mass/sq m) and Hydropsyche cockerelli, 


*Mountain 
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H. occidentalis and Cheumatopsyche pettiti in the 
lower river (9041 pomp coe 6621 m m), 
downstream from the last dam. The aa 
tributional pattern of low trichopteran densities in 
dam tailwaters and high hydropsychid densities at 
sites 60-80 km below the central reach dams is a 
classic expression of continuum resets and adjust- 
ments in response to stream regulation as 

by the Serial Discontinuity Concept. (See also 
W89-11706) (Author’s abetrect) 

W89-11707 


CHANGES IN BENTHIC ANIMAL PRODUC- 

TION = A WEIR BASIN AFTER EIGHT 

YEARS OF SUCCESSION. 

Bergen Univ. (Norway). Zoological Museum. 

A. Fijeliheim, G. G. Raddum, and O. A. Schnell. 
Rivers Research and Management 

RRRMEP, Vol. 2 No. 1-4, p 183-190, Jan-Apr 

1989. 2 fig, 3 tab, 3 


Descriptors: *Succession, *Productivity, *Dam ef- 
fects, *Benthic fauna, *Weirs, *Stream 

Aquatic animals, Midges, Mayflies, eg 
Aquatic populations, Dams, River regulation, Weir 


Benthic animal production was studied in a weir 
basin area of western Norway in 1984, eleven years 
after construction of the basin and eight years after 
the first benthic study. Compared to estimates from 
1976, a marked change in juction and species 
tion (J/sq m/y) at two stations inside the basin was 
199 and 169 KJ/sq m/y, an increase of 440 and 270 
—— ely compared to 1976. In a riffle 
the basin, the production estimate was 

Ki/aq ty, decrease of 40 per cent snc 
1976. Chironomids formed the main contribution 


tra spp. Also other species more 
water, like the ephemeropterans Si i 
density. The fauna succession and increased pro- 
duction in the weir basin was mainly due to im- 


i its had i 
production study. (Author's abstract) 
W89-11708 


REVIEW OF THE EFFECT OF RIVER REGU- 
LATION ON MAYFLIES PTERA), 


(EPHEMERO) 
Oslo Univ. (Norway). Lab. for Freshwater Ecolo- 
gy and Inland Fisheries. 
J. E. Brittain, and S. J. Saltveit. 

ig Research and Management 
RRRMEP, Vol. 3, No. 1-4, p 191-204, Jan-Apr 
1989. 2 fig, 1 tab, 117 ref. 


Descriptors: *Dam effects, *Regulated flow, 
*Ma Reservoirs, Aquatic insects, River flow, 
Dams, Life cycles, Temperature, Hydroelectric 
plants, Life cycles. 


Impoundment and diversion of watercourses for 
ue production and water supply can have _ 
— ~~ on the mayfly ner explain such 


predation may be altered which leads to changes in 
the density and species composition of the mayfly 
community, especially when there is a hypolim- 
nion drain from reservoirs. In addition, tempera- 
ture changes below such reservoirs may prevent 
a Se ee ee 
parent agpry, es to the dominance of 
such as Paraleptophlebia, 
SRatecue, and Pseudocloen, which are typical 
of slow-flowing and lentic habitats. The life cycle 
plasticity and opportunism shown by Baetis rho- 
dani in Europe and B. tricaudatus in North Amer- 
ica have undoubtedly contributed to their success 
in regulated rivers. The life history characteristics 
of tricorythodes are also advantageous below 
dams. The increased growth of periphyton and 
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mosses below many dams favor certain Ephemerel- 
lidae, but restrict or eliminate many Heptageniidae. 
In order to survive adverse conditions, flexible life 
cycles or a short period of rapid nymphal growth 
coupled with a long period of egg development are 
advantageous. (Author’s abstract) 

W89-11709 


a Oe OF REGULATION EFFECTS ON 
NATURAL BIOLOGICAL RHYTHMS 

SOUTH-CENTRAL 

FISH. 

J.L.B. Smith Inst. of Ichthyology, Grahamstown 

(South Africa). 

P.B.N. Jackson. 

Reguiated Rivers Research and Management 

RRRMEP, Vol. 3, No. 1-4, p 205-220, Jan-Apr 

1989. 7 fig, 6 tab, 41 ref. 


IN 
AFRICAN FRESHWATER 


Descriptors: *Dam effects, *Biorhythms, *Reser- 
vior fisheries, *Africa, *Fish populations, *Reser- 
voirs, Colonization, Species diversity, Life cycles, 
River regulation, Population dynamics. 


Fish in south-central African freshwaters are gov- 
erned by biological rhythms. First, these are asso- 
ciated with the markedly seasonal summer annual 
rainfall when breeding takes place with an initially 
high mortality among newspawned juveniles. 
Second, a longer term rhythm of annual rainfall 
variability occurs in cycles up to or more than a 
decade. These cause water levels to vary from 
exceptionally high levels to near desiccation in 
endorheic systems. Studies of the shallow endor- 
heic lakes Mweru Wa’Ntipa (Zambia), Nhami 
(Botswana),and Chilwa (Malawi) are cited show- 
ing that s — diversity rapidly increases by colo- 
nization from adjacent ‘inocula’ (relict communi- 
ties surviving in more permanent nearby water 
bodies, e.g. deep pools in perennial streams) when 
filling starts. During the drydown phase of the 
cycle, diversity decreases through lack of annual 
breeding environment and diminution of water 
quantity and quality. A few, usually three, species 
remain longer which, being physiologically hardy 
or showing phenotypic plasticity, are tolerant of 
higher salinity, temperature, etc., conditions associ- 
ated with dry-out. Despite the lakes wide geo- 
graphical separation these taxa in every case are a 
single species of the tilapia, genus Oreochromis, 
the catfish Clarias gariepinus, and the minnow 
Barbus paludinosus, which build up large popula- 
tions valuable to local fisheries. Evidence from the 
Pongolo River, Zululand, regulated by a large 
dam, shows that fish of downstream endorheic 
lakes react similarly to artificial water deprivation, 
with mainly the same taxa persisting. Managed 
water releases timed to coincide with breeding 
rhythms largely restore the conditions which pre- 
viously prevailed. Data form Zambezi impound- 
ments indicate conversely that reaction of previ- 
ously riverine fish to large man-made lakes is for 
previously sparse lentic taxa like Oreochromis to 
proliferate greatly while lotic forms like Labeo are 
reduced in number. (Author’s abstract) 

W89-11710 


STUDY OF PHYSICAL PARAMETERS AT THE 
SPAWNING SITES OF THE EUROPEAN 
GRAYLING (THYMALLUS THYMALLUS L.), 
Fiskeristyrelsen, Haernoesand (Sweden). Regional 
Office. 

For primary bibliographic entry see Field 2H. 
W89-11711 


EFFECTS OF STREAM REGULATION ON AT- 
LANTIC SALMON, SALMO SALAR L., AND 
BROWN TROUT, SALMO TRUTTA L., IN THE 
UPPER SEVERN CA’ ‘ATCHMENT, U.K. 
Humberside Coll. of Higher Education, Grimsby 
(England). 

I. G. Cowx, and R. A. Gould. 

Regulated Rivers Research and Management 
RRRMEP, Vol. 3, No. 1-4, p 235-245, Jan-Apr 
1989. 5 fig, 6 tab, 18 ref. 


Descriptors: *Ecological effects, *River basins, 
*Dam effects, *Wales, *Fish populations, *Salmon, 
*Trout, *Regulated flow, Temperature, Densities. 


Data for three rivers in the upper Severn catch- 
ment were examined to assess the influence of 
regulation strategies on the Atlantic salmon and 
brown trout populations. Fisheries data for the two 
regulated rivers, Afon Clywedog and Afon 
Vyrnwy were compared with similar data from an 
adjacent, unregulated river, the Afon Dulas. In a 
stable, self-maintaining fish population, the abun- 
dance of each age-class typically declines with 
increasing age. Also at high densities, recruitment 
and survival of Atlantic salmon and brown trout 
have been shown to be negatively density-depend- 
ent, particularly during their first year of life. In 
the regulated rivers the seasonal and diel tempera- 
ture regimes were markedly influenced by the re- 
lease discharge and the depth of withdrawal from 
the reservoir. The size of the juvenile recruitment 
in the Clywedog showed a progressive fall from 
year to year, until it was virtually negligible. This 
deterioration was undoubtedly caused by the ne- 
cessity to substantially increase the utilization of 
Llyn Clywedog, as it was not evident in the non- 
regulated Dulas, and is therefore a function of flow 
regulation in the river. No apparent demise was 
observed in the fish populations of the Vyrnwy 
because the flow and temperature characteristics 
were less variable and the influence of regulation 
was masked by water derived from elsewhere in 
the catchment. (White-Reimer-PTT) 

W89-11713 


EFFECTS OF RIVER REGULATION ON THE 
STRUCTURE OF A FAST-GROWING BROWN 
TROUT (SALMO TRUTTA L.) POPULATION. 
Oslo Univ. (Norway). Zoological Museum. 

P. Aass, P. S. Nielsen, and A. Brabrand. 

Regulated Rivers Research and Management 
RRRMEP, Vol. 3, No. 1-4, p 255-266, Jan-Apr 
1989. 6 fig, 6 tab, 11 ref. 


Descriptors: *Dam effects, *Po yaaa dynamics, 
*Norway, *Trout, *Regulated flow, *Fish popula- 
tions, Forage fish, Smelt, Vendace, Spawning, 
Growth, Hydroelectric plants. 


During the last 70 years, the Norwegian lake 
Mijosa and its inflowing rivers have been subjected 
to serious changes due to hydroelectric power 
development. Regulation of the main inlet river, 
Gudbrandsdalslagen, started in 1919. The river 
power station at the Hunder fall was completed in 
1964. This resulted in a reduction of winter water 
flow below the Hunder dam from approximately 
26 cu m/s, which affected the most important 
spawning area of the fast-growing population of 
brown trout, Salmo trutta L. The population was 
investigated in detail in 1907, 1909, 1961, and 1985, 
and river growth, smolt age, and growth in Lake 
Mijosa are compared. Only wild fish were included 
in the study. The main pattern throughout this 
period shows an increased river growth rate before 
smoltification and reduced smolt age. The average 
smolt age dropped from 4.7 years in 1909 to 4.1 
years in 1985, and at the same time smolt size 
decreased from 26.8 cm to 25.1 cm. Considering 
the major changes in abiotic factors in the river 
spawning section, the changes in age structure and 
growth of brown trout smolt are comparatively 
small. In Lake Mijosa, increased productivity due 
to input of nutrients has obviously favored forage 
fish such as smelt (Osmerus eperlanus (L.)) and 
vendace (Coregonus albula (L.)). The growth rate 
of brown trout in the lake has improved from 1909 
to 1961 and 1985, followed by a reduced spawning 
age. However, due to increased human exploita- 
tion the average length of ascending fish (approxi- 
mately 68 cm) and condition factor (K = 1.14- 
1.16) have altered little. (Author’s abstract) 
W89-11715 


EFFECTS OF RIVER REGULATION ON THE 
LOWER EBRO RIVER (NE SPAIN). 

Barcelona Univ. (Spain). Dept. de Ecologia. 

I. Munoz, and N. Prat. 

Regulated Rivers Research and Management 
RRRMEP, Vol. 3, No. 1-4, p 345-354, Jan-Apr 
poe 5 fig, 3 tab, 18 ref. Grant of CAYCIT no AC 


Descriptors: *Dam effects, *Streamflow, *Regulat- 
ed flow, *Spain, *Stream discharge, Organic 
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matter, Nutrients, Algae, Particulate matter, Food 
habits, Productivity, Conductivity. 


The regulation of the Ebro River in the 1960s has 
changed the discharge pattern: spring floods have 
been reduced and, as the reservoirs are used for 
hydroelectrical purposes, discharge varies daily. 
These changes in flow regime have resulted in 
changes in water quality. In addition, most of the 
summer flow is diverted through two channels for 
rice field irrigation. As a result the last 20 km of 
the river are more similar to an elongated estuary, 
with saline intrusion. The last 50 km of the river 
have been studied for two years (1986 and 1987). 
The main purpose was to establish the particulate 
organic and inorganic transport of the river and its 
seasonal changes by sampling particulate matter in 
surface and deep waters. Water conductivity 
ranges between 0.9 and 53 mS, and anoxia is 
common in summer. Particulate C ranges between 
1 and 3 mg/L with higher values in summer; 
particulate N is very similar along the year with 
values between 0.1 and 0.5 — River regulation 
seems to be important in supplying very high nutri- 
ent concentrations to algae which results in a hi; 
biomass and productivity in the lower part of 
—_ especially in summer. Diatoms and Chloro- 
PE hyta are the most abundant groups. Phosphorus is 
igher than 5 micromol/L, with lower values in 
summer. Most of the particulate material is very 
fine (between 0.45 and 50 microm). The high bio- 
mass also explains the abundance of filter-feeders, 
such as Hydropsyche and Ephoron virgo. In areas 
where light reaches the bottom and stones and 
boulders are covered by Cladophora, grazers such 
as the gastropods Melanopsis and Theodoxus are 
abundant. (Author’s abstract) 
W89-11722 


REVIEW OF THE SCHISTOSOMIASIS RISK 
IN SOUTH AFRICAN DAMS, 

Research Inst. for Diseases in a Tropical Environ- 
ment, Nelspruit (South Africa). 

S. J. Pretorius, P. H. Joubert, and K. N. de Kock. 
Water SA WASADYV, Vol. 15, No. 2, p 133-136, 
April 1989. 1 fig, 2 tab, 12 ref. 


Descriptors: *Dam effects, *Risk assessment, 
*South Africa, *Human diseases, *Schistosomiasis, 
*Reservoirs, *Public health, *Parasites, Survey, 
Snails, Data collections, Spatial distribution, Bio- 
geography, Endemism. 


Information obtained from the data base of the 
former Snail Research Unit of the South African 
Medical Research Council at the University of 
Potchefstroom and the Atlas of Bilharzia was used 
to evaluate the risk of contracting schistosomiasis 
in South African dams (reservoirs). The results 
indicated that almost all dams in the schistosomia- 
sis endemic area contained snails belonging either 
to the Bulinus africanus group, the intermediate 
hosts of Schistosoma haematobium, and/or Biom- 
phalaria pfeifferi (intermediate host of S. mansoni). 
Dams in this area have the potential for schistoso- 
miasis transmission and consideration should be 
given to introducing snail control measures. Bu- 
linus africanus species group occurred sporadically 
in dams in areas bordering the endemic regions; 
therefore snail and parasite surveys should be con- 
ducted periodically to monitor possible changes in 
distribution. At present dams in the rest of the 
country do not pose any risk of schistosomiasis 
infection because the intermediate host snails do 
not occur in them. (Author’s abstract) 

W89-11749 


PHYSICAL HABITAT USE BY LOACH 
MINNOW, TIAROGA COBITIS (PISCES: CY- 
PRINIDAE), IN SOUTHWESTERN DESERT 
STREAMS. 


Rocky Mountain Forest and Range Experiment 
Station, Tempe, AZ. Forestry Sciences Lab. 

J. N. Rinne. 

Southwestern Naturalist SWNAAB, Vol. 34, No. 
1, p 109-117, March 1989. 4 fig, 1 tab, 14 ref. 


Descriptors: *Stream biota, *Deserts, *Fish behav- 
ior, *Endangered species, *Aquatic habitats, Min- 





nows, Riffles, Growth stages, Adaptation, Dam 
effects, Ecological effects. 


Physical habitats by loach minnow, Tiaroga cobi- 
tis, in streams are contrasted and compared in 
three areas. Because of the threatened or endan- 
gered status of the species and the lack of specific 
information on its habitat requirements, a study 
was initiated to quantify physicai habitat use by 
loach minnow in Aravaipa Creek, Arizona. Com- 
tive habitat data were also collected in several 
ger streams on the northern fringes of the Chi- 
huahuan Desert in the upper Gila River Basin, 
New Mexico. The loach minnow is an obligate 
riffle-dwelling fish that inhabits shallow (<20 cm) 
water with currents 30 to 40 cm/s over gravel to 
cobble (16 to 256 mm) substrate. Habitat (velocity, 
depth, substrate) used varied with stream size and 
habitat availability and appeared to be related to 
both fish size and the individual fish’s response to 
current. Adults (>38 m total length) occupied 
habitat different from larvae (<28 mm _ total 
length) but not different from juveniles (29 to 37 
mm total length). Data suggests that, although the 
loach minnow is widely ted to physical habi- 
tat. This highly-specialized fish has become mark- 
edly reduced in range because of habitat loss by 
dams, water diversion, and introduction of non- 
navtive fishes. (Miller-PTT) 
W89-11810 


Nebraska State Dept. of Environmental Control, 
Lincoln. Water Quality Div. 

T. R. Maret. 

Transactions of the Nebraska Academy of Sci- 
ences and Affiliated Societies TNASDJ, Vol. 16, p 
69-84, 1988. 6 fig, 6 tab, 32 ref. 


Descriptors: *Stream biota, *Bioindicators, *Water 
pollution effects, *Environmental impact, *Land 
use, *Nebraska, *Water quality, *Macroinverte- 
brates, Species composition, Population density, 
Species diversity, Impaired water quality. 


The macroinvertebrate communities of Long Pine 
and Bone creeks, Nebraska were assessed between 
July 1979 and October, 1982, as part of a water- 
quality monitoring program of the Long Pine wa- 
tershed. At least 125 and 90 taxa were collected 
from Long Pine and Bone creeks, respectively. 
Data were summarized for the six collection sites 
by density, taxonomic composition, and species 
diversity. A biotic index, modified for Nebraska 
waters, was used to describe the biological integri- 
ty of streams sampled. The findings are discussed 
in relation to observed water-quality degradation 
and land-use practices. The biological community 
shows a slight degradation in water quality at the 
downstream stations on both Long Pine and Bone 
creeks. Both Bone Creek stations showed large 
fluctuations in diversity and species composition 
and, at times, exhibited stressed aquatic faunas. 
Surber samples showed no values in the EXCEL- 
LENT range for Long Pine stations, as expected. 
Refinement of tolerance values resulting from 
better taxonomic resolution is needed to develop a 
more sensitive tool to identify high quality as well 
as impaired waters. Until this refinement is 
achieved, collections containing large numbers of 
facultative organisms must be assessed with cau- 
tion. Community indices used showed variability 
due to seasonal changes and habitat preferences. 
This indicates the importance of using other assess- 
ment methods in conjunction with these indices to 
effectively evaluate water quality. Analysis 
showed a slight trend of impaired water quality 
from headwaters to downstream monitoring sta- 
tions. The results represent the first documented 
collections of macroinvertebrates from these 
waters, and serve as baseline information to docu- 
ment trends in water quality. (Miller-PTT) 
W89-11821 


ENVIRONMENTAL ASSESSMENT OF SUB- 
SURFACE DISPOSAL OF MUNICIPAL 
WASTEWATER TREATMENT SLUDGE: IN- 
TERIM REPORT. 


WATER RESOURCES PLANNING—Field 6 


Ecologic Impact Of Water Development—Group 6G 


For primary bibliographic entry see Field SE. 
W89-11885 


DOLORES ARCHAEOLOGICAL PROGRAM: 
ACERAMIC AND LATE OCCUPATIONS AT 
DOLORES. 

Dolores ve § Program, CO. 

G. T. Gross, and A. 


Pe oy from the Ne 
sitp i 
Rec 


ational Technical Information 

wor VA 22161. October 1988. 

313 ig, 61 tab, 405 ref, 23 Bureau of 
lamation Contract 8-07-40- 


Descriptors: *Archaeology, *Water resources de- 
velopment, History, Social aspects, Dolores Ar- 
cheological Program, Colorado. 


The area to be impacted by the Dolores Project, a 
large water storage and distribution system in 
southwestern Colorado, was intensively occupied 
during the Basketmaker III and Pueblo I periods 
(approximately A.D. 600 to 900). Although the 
forts of the Dolores Archaeological Program to 
mitigate the loss of archaeological resources in the 
area have focused on sites associated with the main 
occupations, sites belonging to periods other than 
those of the densest ——— have been investi- 
gated as well. Sites not fitting the pattern of the 
main ee in the project area are character- 
ized by a lack of ceramics, by evidence of having 
been — after the main occu at Dolo- 
res, or by both of these attributes. ceramics 
are present on such sites they are of types known 
to postdate the Pueblo I period, or they represent 
an additional occupation of the site. Aspects of the 
Dolores Archaeological Program systematics area 
introduced. The spatial series, the site classification 
series, and the chronological series are briefly dis- 
cussed. The prehistory of the Dolores Project area 
is summarized so the periods represented by the 
aceramic and late sites discussed can be understood 
in «7 context. (Author’s abstract) 
Ww 1 


MONITORING BIRD POPULATION a 
TIES ALONG THE COLORADO RIVER IN 
GRAND CANYON: 1987 BREEDING SEASON. 
yg Canyon Environmental Studies, 


B. T. Brown. 

Available from the National Technical Information 

Service, Springfield, VA 22161, as PB89-103311. 

Price codes: A03 in paper copy, AOI in microfiche. 

? rt No. GCES/25-87, September 15, 1988. 26p, 
ig, 3 tab, 18 ref, 8 ap . Bureau of Reclama- 

an Contract IA-4-AA 930. 


Descriptors: *Population density, *Birds, *Water 
resources development, *Environmental effects, 
*Colorado River, *Ecology, Environment, Popu- 
lation dynamics, Dam effects. 


The purpose of this study was to document the 
density of breeding birds in the Colorado River 
corridor in 1987 and to compare present avian 
abundance to available historical information. Two 
complementary types of breeding bird density 
were calculated: the site census (avian density per 
unit area for all species at ten paired study sites) 
and downriver census (indirect count of five indi- 
cator species throughout the river corridor). 
Breeding bird density at established study sites 
showed a significant trend of decline from 1984 to 
1987. In contrast, population sizes of three indica- 
tor species (Willow Flycatcher, Yellow Warbler, 
and Yellow-breasted Chat) showed significant 
trends of increase from 1976 to 1987. Common 
Yellowthroats exhibited decline in population size 
in 1987 and have become one of the rarest breed- 
ing birds of the river corridor. National research is 
needed to establish the indirect, long-term links 
between Glen Canyon Dam operations and density 
and ecology of breeding birds. Monitoring bird 
populations gives useful short-term, direct response 
of species to dam operations and serve as a general 
barometer of ecological health of breeding birds. 
(Author’s abstract) 

W89-12097 


REPORT ON THE SPRING 1988 REVIEW OF 
BURIAL SITES IN LAKE ROOSEVELT, 


FERRY, LINCOLN, AND STEVENS COUN- 
TIES, WASHINGTON, 

Eastern Washington Univ., Cheney. Archaeologi- 
cal and Historical Services. 

R. A. Masten, and S. A. C. Keller. 

pe pone a Number SR-158, 1988. 34p, 5 fig, 17 
re 


Descriptors: *Reservoirs, *Archaeology, *Wash- 
ington, *Water resources development, Lake Roo- 
sevelt, Drawdown, History, Social aspects. 


The drawdown of Lake Roosevelt, Washington 
during the spring of 1988 enabled a professional 
review of 32 of 43 burial sites and/or sites with 
burial com its located along the reservoir. The 
purpose of this review was to identify those sites 
impacted by the reservoir, and to undertake emer- 
gency recovery of exposed skeletal materials or 
disturbed burials as appropriate prior to 
loss of these features. Even with the approxi 
50 ft (15 m) drop in the normal level of 
and exposure of the shoreline, nine of these 
were found to remain inundated 
during this project. th 
45 3, located near the Old Kettle Falls 
site, also was not inspected. Site 45ST203 
documented as destroyed and inundated 
further work is recommended for this 
remaining site not encompassed by this project 


E 
ita 


ut 
a 


should be reviewed at the next possible 
ty. At a minimum, 
recommended 


for 
45ST21 and 45FE1, vielded d 
salenanl tarquenaniemeaale meek 
tive to the effects of erosion and other reservoir- 
induced impacts. In additions, all sites containing 
oval-shaped piles of cobble mounds are assessed as 


that these features are often ‘burial 

‘burial mounds’. While these features appear rela- 
tively stable under current reservoir operations, 
they are considered to be susceptible to vandalism 
and relic collections when exposed. Locales exhib- 
iting probable burial features include 45ST65, 
45ST44, 45FE16, 45FE29, 45FE34, and 45ST16. 
These sites, in addition to 45ST21 and 45FE1, are 
recommended for review on a regular basis. (Au- 
thor’s abstract) 

W89-12133 


HOHOKAM SETTLEMENT ALONG THE 
SLOPES OF THE PICACHO MOUNTAINS 
VOLUME 6: SYNTHESIS AND CONCLU- 
SIONS. 

Museum of Northern Arizona, Inc., Flagstaff. 
Dept. of Anthropology. 

R. Ciolek-Torrello, and D. R. Wilcox. 

Museum of Northern Arizona Research Paper 35, 
1988. 379p, 47 fig, 54 tab, 91 ref, append. 


Descriptors: *Water resources, *Aqueducts, *Ar- 
chaeology, Hohokam Indians, Picacho Mountains, 
Arizona, History, Social aspects, Agriculture, Irri- 
gation, Water resources development. 


This is the sixth and final volume in the series 
presenting the results of archaeological investiga- 
tions of Hohokam sites along Reaches 1 and 2 of 
the Tucson Aqueduct, Phase A, Project. The 
project involved the investigation of two prehistor- 
ic platform mound communities in the Picacho 
Mountains area, which prior to these investigations 
were virtually unknown. The project focused on 
= Brady Wash community with lesser efforts in 

the Picacho community. The research efforts rep- 
resented by the project documented the existence 
of an atypical Hohokam culture exploiting an arid 
and marginal environment where traditional Hoho- 
kam irrigation practices were not possible and a 
greater on the gathering of wild plants 
was for existence. Despite the markedly 
different subsistence ies of the Hohokam 
populations of the Picacho Mountains area, they 
were clearly well integrated in the Classic period 
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Hohokam regional system and were able to survive 
in this inhospitable environm a than in 
other areas more amenable to larg sedentary 
settlement. In fact, settlement of the Picacho 
Mountains area may have persisted for some time 
after the collapse of the eon system. The 
volume recounts the research and management 
histories of the project, and summarizes and syn- 
thesizes specific research topics documented sepa- 
rately in previous volumes. The result of all the 
archaeological research effort are placed in per- 
spective in the concluding chapters and the major 
research questions originally presented in the re- 
search design (Volume I) are addressed along with 
those that emerged in the course of the project. 
(See also W87-07704, W89-01781, W89-01782, 
W88-05743, W88-06585, and W89-01803) (Author’s 
abstract) 

W89-12139 


DOLORES ARCHAEOLOGICAL PROGRAM: 
ANASAZI COMMUNITIES AT DOLORES: 
GRASS MESA VILLAGE. 

Dolores fey yg Program, CO. 

W. D. Lipe, J. orris, and T. A. Kohler. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB89-131429, 
Price codes: E99 in paper copy, E08 in microfiche. 
June 1988. 1316p, 477 fig, 428 tab, 418 ref, 2 
append. Bureau of Reclamation Contract 8-07-40- 
$0562. 


Descriptors: *Water resources development, *Dam 
construction, *Archaeology, Dolores Archeologi- 
cal Pro; , Colorado, Anasazi Indians, Grass 
Mesa Village, History, Social aspects, Irrigation, 
Dating, Human population, On-site investigations. 


Grass Mesa Village (SMT23) is located in the 
Dolores River canyon at the junction of Beaver 
Creek and the Dolores River, less than 1 km 
upstream from McPhee Dam, which will provide 
water for an expanded irrigation system in the 
Montezuma Valley and adjacent parts of south- 
western Colorado. Fieldwork consisted of an in- 
tensive surface collection, a magnetometer survey, 
a probability sample of test pits, extensive explora- 
tory trenching, and intensive block excavations. 
Work was done in the 1979, 1980, 1982, and 1983 
field seasons by Washington State University, 
under a subcontract from the University of Colora- 
do, as part of the Dolores Archaeological Pro- 
gram. Fieldwork results are reported for the 8 
areas into which the site was subdivided for admin- 
istrative and sampling purposes. The volume in- 
cludes chapters on surface investigations, the prob- 
ability sample, geoarchaeology, artifact analysis, 
faunal and floral remains, an economic intensifica- 
tion model, and a review of the chronology and 
distribution of structures and synthesis of the evi- 
dence of population and economy. Although Grass 
Mesa may have been occupied as early as A.D. 
720, the principal early occupation was between 
about A.D. 750 and 825, and spanned the late 
Sagehill and early Dos Casas Subphases of the 
Sagehen Phase. After a period of low population 
or abandonment, several Periman Subphase 
roomblock units were built in the A.D. 850’s or 
860’s. Some Periman structures continued to be 
occupied for a time after A.D. 880, and were 
contemporaneous with a new type of settlement 
used to define a new subdivision-the Grass Mesa 
Subphase. This subphase is represented by numer- 
ous, very small pitstructures, some of which were 
associated with surface roomsuites. The Grass 
Mesa Subphase occupation appears to have been 
brief, and the site was probably abandoned by 
A.D. 895 or 900, and certainly by A.D. 910. 


(Lantz-PTT) 
W89-12140 


DREDGING: BIOLOGICAL EFFECTS, JANU: 
ARY 1979-FEBRUARY 1988: CITATIONS 
— THE NTIS BIBLIOGRAPHIC DATA- 
National Technical Information Service, Spring- 
field, VA. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB88-859186, 
Price codes: NO1 in paper copy, NO1 in microfiche. 
March 1988. 106p. Supersedes PB86-865839. 


eg ow *Dredging, il banks, *Biblio; 
hies, *Water pollution a ects, Ocean Gunite, 
Genus Waste disposal. 


This bibliography contains citations concerning 
habitat degradation and develo; — due to dredg- 
ing operations and disposal. Topics include envi- 
ronmental impact studies, long-term effects, aquat- 
ic ecosystem response studies, and bioaccumulation 
of materials contained in dredge spoils. Ocean dis- 
posal operations, and studies performed in specific 
areas are also discussed. This updated bibliography 
contains 286 citations of which 60 are new entries 
to the — edition. (Author’s abstract) 

W89-1 
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MONITORING STRATEGIES TO DETERMINE 
COMPLIANCE WITH WATER QUALITY OB- 
JECTIVES. 


Inland Waters Directorate, Vancouver (British Co- 
lumbia). Water Quality Branch. 

D. Valiela, and P. H. Whitfield. 

Water Resources Bulletin WARBAQ, Vol. 25, No. 
1, p 63-69, February 1989. 6 fig, 12 ref. 


Descriptors: *Monitoring, *Sampling strategies, 
*Water quality monitoring, *Water sampling, 
*Compliance, Data acquisition. 


Two sampling strategies designed to test for com- 
pliance with water quality objectives are examined. 
For objectives based on long-term mean require- 
ments, fixed frequency sampling at frequent inter- 
vals is most advantageous regardless of the under- 
lying distribution of the data. For objectives that 
are based on maximum allowable concentrations, 
effective sampling strategies increase the likelihood 
of detecting noncompliance. If data are highly 
autocorrelated or sharply seasonal in distribution, 
an exceedance-driven sampling strategy is more 
effective and efficient for detecting violations than 
fixed frequency sampling. However, data generat- 
ed by exceedance-driven sampling provide biased 
estimates of mean and standard deviation. (Au- 
thor’s abstract) 

W89-11161 


OPTIMUM EXPERIMENTAL DESIGN FOR 
PARAMETER IDENTIFICATION IN 

GROUNDWATER HYDROLOGY. 

California Univ., Los Angeles. Dept. of Civil Engi- 

neering. 

For primary bibliographic entry see Field 2F. 

W89-11269 


TERRAIN-BASED WATERSHED INFORMA- 
TION SYSTEM, 

Toronto Univ. (Ontario). Dept. of Geography. 
wale bibliographic entry see Field 10D. 


IMPORTANCE OF AGRICULTURAL WEATH- 
ER INFORMATION: A MICHIGAN SURVEY, 
Michigan State Univ., East Lansing. Dept. of En- 
tomology. 

J. D. Carlson. 

Bulletin of the American Meterological Society 
BAMIAT, Vol. 70, No. 4, p 366-380, April 1989. 7 
fig, 3 tab, 14 ref, append. Agricultural Weather 
Service Contract NA85-WCC-061 14. 


Descriptors: *Weather, *Michigan, *Agriculture, 
Surveys, Forecasting, Air temperature, Precipita- 
tion, Humidity, Evaporation, Public relations. 


A survey was conducted across Michigan in early 
1986 in an attempt to better understand the needs 
of the agricultural community for weather infor- 
mation. The sample analyzed represented 318 re- 
spondents in agricultural professions. A smaller 
sample (227 respondents) representing four major 
groups of growers was also studied: field crops, 
fruit, vegetables, and livestock. The survey indi- 
cates the importance of accurate and timely agri- 


cultural weather information. A vast majority 
(88%) use such information on a daily basis, and 
most (71%) indicate potential annual savings in 
excess of $1000 through using such information. A 
variety of weather and weather-related variables 
were seen as important. Although some of the 
important variables, such as precipitation and air 
temperature, are included in public forecasts, many 
of them, such as degree days, humidity, and evapo- 
ration, are not. The existence of agricultural fore- 
casts and advisories thus remains essential. Com- 
mercial radio and television are the two top cur- 
rent and preferred means of receiving agricultural 
weather information, but there is increasing desire 
to utilize such specialized modes as NOAA Weath- 
er Radio, telephone recordings, and com; — 
information-delivery systems. The ov 

is that agricultural weather information is pecs 4 
and that every effort should be made to generate 
what is needed and then to disseminate it in a 
timely and preferred manner. (Author’s abstract) 
W89-11454 


LOW-FLOW FREQUENCY ANALYSIS USING 
— CORRELATION COEF- 


CIENTS. 
Tufts Univ., Medford, MA. Dept. of Civil Engi- 
neering 
For primary bibliographic entry see Field 2E. 
W89-11600 


PARAMETER ESTIMATION FOR THE GEN- 
ERAL EXTREME VALUE DISTRIBUTION. 
Asian Inst. of Tech., Bangkok (Thailand). 

For primary bibliographic entry see Field 7C. 
W89-11742 


EVALUATION OF METHODS FOR THE ESTI- 
MATION OF TRIBUTARY MASS LOADS, 
Notre Dame Univ., IN. Dept. of Civil Engineer- 


ing. 
For primary bibliographic entry see Field SB. 
W89-11777 


SURFACE WATER TRACER INVESTIGATION 
OF LEACHATE DISCHARGE FROM A NEW 
YORK CITY LANDFILL. 

New York State Dept. of Environmental Conser- 
vation, New York. 

For primary bibliographic entry see Field 5B. 
W89-11922 


ABANDONMENT OF GROUNDWATER MONI- 
TORING WELLS AT THE SAVANNAH RIVER 
PLANT, AIKEN, SOUTH CAROLINA. 

Du Pont de Nemours (E.I.) and Co., Aiken, SC. 
Savannah River Plant. 

For primary bibliographic entry see Field 5G. 
W89-11929 


RAPID RISE OF SHALLOW GROUNDWATER 
TABLES ON INFILTRATION-PRELIMINARY 
RESULTS AND IMPLICATIONS ON AQUIFER 
CONTAMINATION. 

Rutgers - The State Univ., New Brunswick, NJ. 
For primary bibliographic entry see Field 2F. 
W89-11935 


HYDROGEOLOGIC MISINTERPRETATIONS 


WELLS. 
Brown (K.W.) and Associates, Inc., College Sta- 
tion, TX. 
M. Trojan. 
IN: HWHM 88: Hazardous Wastes and Hazardous 
Materials. Proceedings of the 5th National Confer- 
ence held April 19-21, 1988, Las Vegas, Nevada. 
1988. p 1-5, 5 fig, 9 ref. 


Descriptors: *Monitoring, *Data interpretation, 
*Data acquisition, *Water pollution sources, 
*Groundwater pollution, *Geohydrology, 
*Aquifers, *Path of pollutants, Water pollution 
prevention, Wells, Groundwater recharge, Precipi- 
tation, Tracers, Drilling. 





Well leakage often can be attributed to disturbance 
> nine. — eologic materials during well 
the drill bit, cable tool chisel or auger 
pn +" -y soil, a network of interconnected 
fractures can develop around the borehole, creat- 
ing a transmissive passage through an aquitard 
between two aquifers or between the surface and 
an aquifer. Consequently, groundwater and con- 
taminants can migrate around the well seals with 
relative ease. Four documented field cases at Re- 
source Conservation and Recovery Act sites are 
presented that identify geohydrologic misinterpre- 
tations and groundwater contamination resulting 
from leaking monitoring wells. Due to the inability 
to examine specimens of the fractured materials, it 
is virtually impossible to verify disturbance in the 
vicinity of the borehole; however, it is possible to 
document well leakage by conducting simple 
tracer studies, pump tests, recharge tests, precipita- 
tion/well response tests and/or chemical time- 
series sampling. To minimize the potential for Teak. 
age around wells or through a grouted exploratory 
borehole, it is essential to select the appropriate 
drilling method and annular sealants and to p 
ly place the seals. (See also W89-12002) (Author's 
abstract) 
W89-12003 


STRATEGIES FOR EXTERNAL LEAD DETEC- 
TION OF UNDERGROUND STORAGE TANKS. 
Environmental Monitoring and Support Lab., Las 
Vegas, NV. 

P. Durgin, J. Worlund, and J. D’Lugosz. 

IN: HWHM 88: Hazardous Wastes and Hazardous 
Materials. Proceedings of the Sth National Confer- 
ence held April 19-21, 1988, Las Vegas, Nevada. 
1988. p 343-346, 2 fig, 1 tab, 2 ref. 


Descriptors: ‘Network design, ~“*Monitoring, 
*Groundwater pollution, *Underground storage, 
*Waste disposal, *Water pollution prevention, Risk 
assessment, Standards, Sensitivity analysis, Leak- 
age. 


State and federal regulations promote external 
monitoring primarily of vapor and floating product 
on the groundwater table around underground 
storage tanks (USTs). A site and risk assessment 
should be made at each location to help design a 
monitoring system plan. The site assessment should 
take risk factors into account both on-site and off- 
site. Risk is semi-quantitative measure of two 
things: the chance, and the consequence of a leak. 
A simple risk assessment would consider the likeli- 
hood of a leak and the cleanup cost. Data collec- 
tion and analysis are the most important steps and 
should vary according to the assessed risk at a site. 
Some general guidelines are that monitoring tech- 
niques with greater sensitivity should be used at 
higher risk sites, _Temembering that increased sensi- 
tivity can result in more false positives. Additional, 
independent tests can decrease false negatives and 
reduce — liabilities at higher risk sites. A 
series of steps should be taken to confirm a leak 
once an alarm goes off. (See also W89-12002) 
(Lantz-PTT) 

W89-12047 


A RISK ASS) 

Environmental Monitoring and Support Lab., Las 
Vegas, NV. 

For ony bibliographic entry see Field 5A. 
W89-12057 


GROUNDWATER QUALITY MONITORING IN 
IESSMENT FRAMEWORK. 


“ EPA FIELD ANALYTICAL SCREENING 
PROJECT, 


Ecology and Environment, Inc., Arlington, VA. 
G. H. Chapman, and S. Fredericks. 

IN: HWHM 88: Hazardous Wastes and Hazardous 
Materials. Proceedings of the Sth National Confer- 
ence held April 19-21, 1988, Las Vegas, Nevada. 
1988. p 415-417. 


Descriptors: *Hazardous wastes, *Disposal sites, 
*Network design, *Pollutant identification, *Data 
acquisition, *Project planning, Path of pollutants, 
Surveys, Evaluation, Field Analytical Screening 
Project. 


In response to the concerns raised by Congress and 
the public, EPA is evaluating means of improvin; 
characterization of hazardous waste sites 


tabli / 
FASP will be used to generate quic 
amseaning dats wees stactetip Spain Gite ons 
not required. It is designed to provide screening 
data for specific compounds known to be on the 
site from previous data.  FASP will be used mainly 
during Listing Site Investigations (LSIs) to help 
determine the extent of contamination and to 
choose senain <2 inane cominsalioes 
for the Hazard Rankin; (HRS). 
tionally coordinated FASP or includes the 
following: 4 methods; safety procedures; 
instrument and 


personnel training; anal: tation; 
data quality objectives. A Base Support Facility 
(BSF) is located in each region to serve as a 
staging area for all field activities. A vehi- 
cle is equipped to perform screening for target 
compounds on-site. Instrumentation will be stored 
at the base support facility and transferred to the 
support vehicle as need for specific sites. (See also 
W89-12002) (Lantz-PTT) 

W89-12058 


CONCEPTUAL DESIGN FOR THE NATIONAL 
WATER INFORMATION SYSTEM. 

M. D. Edwards, A. L. Putnam, and N. E. 
Hutchison. 

Available from Books and Open-File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. U.S. 
Te Survey Bulletin 1792, 1987. 22p, 7 fig, 1 
tab, 3 ref. 


Descriptors: *Water resources data, *Hydrologic 
data, *Information systems, *Information ex- 
change, *Data storage and retrieval, Computer 
programs, Water resources development, Water 
use. 


The Water Resources Division (WRD) of the U.S. 
Geological Survey began to design and develop a 
National Water Information System (NWIS) in 


Data Exchange, National Water-Use Information 
Program, and Water Resources Scientific Informa- 
tion Center. The NWIS is planned as an interac- 
tive, distributed data system. The software has 
been designed as a modular structure that inte- 
grates existing functions and allows multiple use of 
the various facilities. The data base incorporates a 
relational data model that allows integrated storage 
of the existing water data, water-use data, and 
water data-indexing information within a common 
relational database management system. The 
NWIS will be operated on microcom; 

ed in each of the WRD’s district o 

many of its State, subdistrict, and field offices; 
these together 


NWIS is scheduled to go online in 1990. (Author’s 
abstract) 
ws39-12126 


7B. Data Acquisition 


BIOCHEMICAL METHODS FOR AUTOMAT- 
ED BACTERIAL IDENTIFICATION AND 
TESTING METABOLIC ACTIVITIES IN 
WATER AND WASTEWATER. 

Technische Univ. Berlin (Germany, F.R.). Dept. 
of Hygiene. 

W. Dott, and P. Kampfer. 

Water Science and Technology WSTED4, Vol. 
20, No. 11/12, p 221-227, 1988. 3 fig, 3 tab, 11 ref. 


Descriptors: *Biochemical tests, *Automation, 
*Bacterial analysis, *Metabolism, Pollutant identifi- 
cation, Biochemistry, Anaerobic bacteria, Aerobic 
bacteria, vironment, Aquatic environment, 
Wastewater, Photometry, Computers, Heterotro- 
phic bacteria, Bacterial physiology, Population di- 
versity. 


RESOURCES DATA—Field 7 
Data Acquisition—Group 7B 


The improvements of computer-assisted identifica- 

a ae ae 

for c and identification of various 

cent a wy and gram- — Prec 

bacteria from the environment. In 

titration about 90 Ghensaiees ton testa, some some 
substrate 


auisteneen 

using chromogenic substrates can be 
ues | alia of an cae samiie bh teoe 
automatically by a photometer coupled to a com- 
puter. The of this identification system 
are shown by two wastewater samples from the 
treatment plant at Berlin-Ruhleben, West Germa- 
ny. A total of 48 organisms were isolated and 
identified, including an array of gram-negative fac- 
ultative anaerobic 


, heterotrophic en 
mental organisms, (2) study of the physolopeal 
activities of the test organisms (degradation of 
different or; carbon sources, production of 
extracellular enzymes), (3) éunin of the popu- 
lations and their diversity, (4) measurement of ac- 
tivities of crude samples and mixed bacterial cul- 
tures, (5) judgment of microhabitats (leading to 
environmental pollutants/toxic substances t 
decrease in bacterial numbers or 
activities), and (6) control of the 
during microbial processes and changes in microbi- 
al activities. (Friedmann-PTT) 
W89-11100 


PHENOTYPE VARIATION 

SIELLA PNEUMONIAE: A TOOL TO TRACE 
SOURCES OF CONTAMINATION 

FACE WATER. 

National Bacteriological Lab., 

(Sweden). 
For pri 
Ww89-11129 


bibliographic entry see Field 5A. 


PRECIPITATION CATCH MEASURED BY 
THE WYOMING SHIELD AND THE DUAL- 
GAGE SYSTEM. 

Agricultural Research Service, Boise, ID. North- 
west Watershed Research Center. 

C. L. Hanson. 

Water Resources Bulletin WARBAQ, Vol. 25, No. 
1, p 159-164, February 1989. 1 fig, 2 tab, 24 ref. 


tem; Reynolds Creekr Experimental Wa- 
tershed, Idaho. 


The Wyoming shield and dual-gage measuring sys- 
tems were developed to measure all precipitation, 
but more specifically snowfall under windy condi- 
tions. Results of a study at 5 sites on the Reynolds 
Creek Experimental Watershed in southwest Idaho 
indicate gages with Wyoming shields and the 
dual-gage system measured the same amount when 
air temperature were higher than -2.2 C. Precipita- 
tion amounts computed from the dual-gage system 
prety tly more than from gages with Wyoming 
ior snowfall, ially under windy condi- 
roms aun also show how well the Alter shield- 
ed and unshielded gages used in the dual-gage 
system represent the computed catch if data were 
only available from one or the other of the gages. 
(Author’s abstract) 
W89-11172 


SUBMERSIBLE-DEPLOYED VIDEO SEDI- 
MENT-PROFILE CAMERA SYSTEM FOR 
BENTHIC STUDIES. 
Wisconsin Univ.-Milwaukee. 
Lakes Studies. 

L. F. Boyer, and J. Hendrick. 
Journal of Great Lakes Research JGLRDE, Vol. 
15, No. 1, p 34-45, 1989. 6 fig, 1 tab, 34 ref. Federal 
Grant NA8YAA-D-0065, yject R/MW-38-PD. 


Center for Great 


Descriptors: *Cameras, *Instrumentation, *Lim- 
nology, *Lake sediments, *Bottom sediments, 
*Lake Superior, *Sediment-water interfaces, *Sub- 





Field 7—RESOURCES DATA 
Group 7B—Data Acquisition 


marines, Video cameras, Sedimentary structures, 
Great Lakes. 


A_ low-resolution, charge-couple-display video 
sediment-profile camera system was designed spe- 
cifically for use with manned submersibles. It was 
successfully deployed as a prototype for NOAA’s 
NURP-UCAP Lake Superior Dive Project in the 
summer of 1985, modified, and deployed on four 
separate dives to 350 m in the Caribou Island basin 
area of Lake Superior in 1986. This system pro- 
vides instantaneous in situ information on the sedi- 
ment-water interface during recovery of tube cores 
and box cores, and enables deployment of in situ 
manipulative experiments in known sub-surface 
sediment conditions. Specifically, vertical and hori- 
zontal heterogeneity in sediment thickness, general 
bioturbational features, and major sedimentary 
structures were visible from primary imagery in 
real time, on scales from tens of centimeters to 
approximately 1 centimeter. Video acquisition, 
storage, data transfer, and resolution losses hamper 
the quantitative use of the present prototype. Four 
video images of the substrate are compared with 
35-mm deck photos of sub-cores, 35-mm shipboard 
sediment-profile camera photos, and X-radiographs 
of box cores. This comparison co: the posi- 
tion that a detailed view of the sediment-water 
interface and local benthic environs requires infor- 
mation from many complementary technologies. 
Future enhancements require higher video resolu- 
tion, digital image acquisition, storage and transfer 
capability, and image analysis of the near-original 
video product. (Author’s abstract) 

W89-11184 


WATER AND SURFACE ENERGY BALANCE 
MODEL WITH A MULTILAYER CANOPY 
REPRESENTATION FOR REMOTE SENSING 
PURPOSES. 

National Aeronautics and Space Administration, 
Greenbelt, MD. Hydrological Sciences Branch. 

A. A. van de Griend, and J. H. van Boxel. 

Water Resources Research WRERAO, Vol. 25, 
No. 5, p 949-971, May 1989. 11 fig, 62 ref. Science 
Applications Research contract NAS5-28200. 


Descriptors: *Canopy, *Energy, *Remote sensing, 
*Model studies, *Soil-water-plant relationships, 
Vegetation effects, Temperature gradient, Heat 
transfer, Heat budget, Physical properties, Ther- 
mal radiation, Energy. 


A surface energy balance model with a multilayer 
canopy representation is developed to simulate the 
vertical temperature distribution of the foliage ele- 
ments and the soil underneath. This model allows 
simulation of the radiative temperature of the com- 
plex vegetation-covered surface as a function of 
the angle of observation. The model was imple- 
mented for a two-layer canopy and has been tested 
by comparing simulated radiative surface tempera- 
tures (observed under a look angle of 45 degrees), 
latent heat, sensible heat, momentum, and ground 
heat fluxes, and soil temperatures at different 
depths, with observed data, gathered in a maize 
field. The fluxes above the canopy were measured 
by eddy correlation methods. The model structure 
and simulation results were compared with the 
field measurements. Except for the ground heat 
fluxes, all the simulated and measured parameters 
matched reasonably well. Further, the model was 
used to study the sensitivity of the radiative tem- 
perature of the complex surface to variations in the 
as length, the leaf area index, and the drag 
coefficient. The radiative surface temperature 
turned out to be very insensitive to variations in 
the leaf area index and drag coefficient, and it was 
found that resulting variations in the radiative sur- 
face temperature fall well within the detection 
error of the remotely sensed surface temperature. 
(Author’s abstract) 

W89-11263 


EVALUATION OF GROUNDWATER REPLEN- 
ISHMENT COEFFICIENTS FROM THE 
RECORD OF A BOREHOLE PENETRATING 
THE UNSATURATED ZONE. 

Ministry of Agriculture, Jerusalem (Israel). Hydro- 
logical Service. 

For primary bibliographic entry see Field 2F. 


W89-11264 


HYDRODYNAMIC DISPERSION AT THE 
LOCAL SCALE OF CONTINUUM REPRESEN- 
TATION. 

Atomic Energy of Canada Ltd., Chalk River (On- 
tario). Chalk River Nuclear Labs. 

For primary bibliographic entry see Field 5B. 
W89-11270 


BOUWER AND RICE SLUG _ TEST-AN 
UPDATE, 

Agricultural Research Service, Phoenix, AZ. 
Water Conservation Lab. 

H. Bouwer. 

Ground Water GRWAAR, Vol. 27, No. 3, p 304- 
309, May-June 1989. 6 fig, 3 ref. 


Descriptors: *Aquifer testing, *Pumping tests, 
*Hydraulic conductivity, *Boreholes, *Ground- 
water level, *Geohydrology, *Water level, Water 
table wells, Water table, Test wells, Aquifers, Ob- 
servation wells. 


The Bouwer and Rice slug test was developed to 
measure aquifer hydraulic conductivity around 
boreholes (production, monitoring, or test wells). 
The wells can be partially penetrating and partially 
screened, perforated, or otherwise open. The slug 
test can be based on quickly withdrawing a volume 
of water from the well and measuring the subse- 
quent rate of rise of the water and measuring the 
subsequent rate of fall of the water level in the 
well, or by adding a slug of water and measuring 
the subsequent rate of fall of the water level in the 
well. While originally developed for unconfined 
aquifers, the method can also be used for confined 
or stratified aquifers if the top of the screen or 
perforated section is some distance below the 
upper confining layer. Anomalies (‘double straight 
line effect’) sometimes observed in the measured 
rate of rise of water level in the well are attributed 
to drainage of a gravel pack or developed zone 
around the well following lowering of the water 
level. The effect of this drainage can be eliminated 
by ignoring the early data points and using the 
second straight line portion in the data plot for 
calculation of hydraulic conductivity. The method 
is applicable to any diameter and depth of the 
borehole, provided that the dimensions of the 
system are covered by the ranges for which the 
geometry factor R sub e has been worked out. The 
smaller the diameter for the hole, however, the 
more vulnerable the results will be to aquifer het- 
erogeneities and to inaccuracies in estimating effec- 
tive well diameters. Time needed for calculating 
K, the hydraulic conductivity of the aquifer 
around a well, has been reduced by a computer 
program in which values for length of open section 
of well (L sub e) divided by radial distance of 
undisturbed portion of aquifer from centerline (r 
sub w) are stored for direct calculation of In(R sub 
e/r sub w) and K from field data. (Friedmann- 


PTT) 
W89-11272 


STORAGE BASIN VOLUME AND DRAINAGE 
PRAIRIE, 


BASIN DYNAMICS: CAMAS 
SOUTH-CENTRAL IDAHO. 

Northern Arizona Univ., Flagstaff. Dept. of Geol- 
ogy. 

For primary bibliographic entry see Field 2F. 
W89-11275 


COMPARISON OF INSTRUMENTAL DEWA- 
TERING METHODS FOR THE SEPARATION 
AND CONCENTRATION OF SUSPENDED 
SEDIMENT FOR SUBSEQUENT TRACE ELE- 
MENT ANALYSIS, 

Geological Survey, Doraville, GA. 

A. J. Horowitz, K. A. Elrick, and R. C. Hooper. 
Hydrological Processes HYPRE3, Vol. 3, No. 2, p 
163-184, April/June 1989. 6 fig, 16 tab, 19 ref. 


Descriptors: *Water analysis, *Chemical analysis, 
*Dewatering, *Suspended load, *Filtration, *Trace 
elements, Pollutant identification, Comparison 
studies, Drying, Sediments, Particulate matter. 


A comparison involving both field and laboratory 
trials was performed to evaluate the utility of two 
continuous-flow centrifuges and a tangential-flow 
filtration system for dewatering suspended sedi- 
ments for subsequent trace element analysis. Al- 
though recovery efficiencies for the various de- 
vices differ, the analytical results from the separat- 
ed suspended sediments indicate that any of the 
tested units can be used effectively and precisely 
for dewatering. Further, the three devices appear 
to concentrate and dewater suspended sediments in 
such a manner as to be equivalent to that which 
could be obtained by in-line filtration. Only the 
tangential-flow filtration system appears capable of 
penta n both a dewatered sediment sample and a 
potentially usable effluent, which can be analyzed 
for dissolved trace elements. The continuous-flow 
centrifuges can process whole water at an influent 
feed rate of 41 per minute; however, when sus- 
pended sediment concentrations are low (< 30 
mg/L), when small volumes of whole water are to 
be processed (30 to 40L), or when suspended sedi- 
ment mean grain size is very fine (< 10 microns), 
influent feed rates of 21 per minute may be more 
efficient. Tangential-flow filtration can be used to 
process samples at the rate of 11 per minute. (Au- 
thor’s abstract) 

W89-11287 


EXTRACTION AND ISOLATION OF TRIA- 
ZINE HERBICIDES FROM WATER AND 
VEGETABLES BY A DOUBLE TRAP TANDEM 
SYSTEM. 

Universita degli Studi ‘La Sapienza’, Rome (Italy). 
Dipt. di Chemica. 

For primary bibliographic entry see Field 5A. 
'W89-11300 


QUANTITATION OF INTERFERENCES 
UNDER EQUILIBRIUM CONDITIONS WITH 
APPLICATION TO FREE CHLORINE ANALY- 
SIS IN THE PRESENCE OF ORGANIC 
CHLORAMINES. 

North Carolina Univ., Chapel Hill. School of 
Public Health. 

J. N. Jensen, and J. D. Johnson. 

Analytical Chemistry ANCHEM, Vol. 61, No. 9, p 
991-994, May 1, 1989. 2 fig, 4 tab, 19 ref. EPRI 
Grant no. RP2300-7. 


Descriptors: *Water analysis, *Water treatment, 
*Chlorination, *Chlorine, *Chloramines, Chemical 
analysis, Natural waters, Equilibrium. 


The measurement of free chlorine in chlorinated 
natural waters is subject to interference by organic 
chloramines. Quantitation of this interference is 
problematic, since organic chloramines can hydro- 
lyze to free chlorine. This work describes a general 
model for the simultaneous determination of de- 
grees of interference and analyte-interferent equi- 
librium constants, with application to the organic 
chloramine-free chlorine system is described. Am- 
perometric membrane electrode responses ranged 
from 1 (N-chlorocyanurate) to 52 (N-chloro-5,5- 
dimethylhydantoin) times the true equilibrium of 
the concentration of HOCI. The model allowed for 
the evaluation of the hydrolysis constants of N- 
chlorosuccinimide (pK = 6.46), N-chlorocyanur- 
ate (pK = 4.80), and N-chloro-5,5-dimethyldan- 
tion (pK = 8.24). Interference is also significant 
with these chloramines. Although response factors 
for these chloramines relative to HOCI are small, 
the electrode responses are 1 to 52 times the true 
HOC! concentrations. Since organic chloramines 
are generally poor disinfectants, the electrode re- 
sponse is not a good measure of disinfection ability 
in these model systems. The model has also been 
used to compare analytical methods for the meas- 
urement of free chlorine in the presence of interfer- 
ing organic chloramines. (Author’s abstract) 
W89-11301 


UPTAKE OF NUCLEIC ACID PRECURSORS 
BY AQUATIC MICROBIAL COMMUNITIES 
AND PURE CULTURES OF BACTERIA AND 
ALGAE, 

Max-Planck-Inst. fuer Limnologie zu Ploen (Ger- 
many, F.R.). Abt. Mikrobenoekologie. 





For primary bibliographic entry see Field 2H. 
W89-11310 


MONITORING OF ACIDIFICATION BY THE 
USE OF AQUATIC ORGANISMS. 
ey en Univ. (Norway). Zoological Museum. 

. Raddum, A. Fjellheim, and T. Hesthagen. 
Somme Vereinigung fur Theoretische und 
Angewandte Limnologie, Verhandlungen 
IVTLAP, Vol. 23, No. 4, p 2291-2297, December 
1988. 3 fig, 1 tab, 15 ref. 


Descriptors: *Acid rain effects, *Acidification, 
*Norway, *Lakes, *Acidic water, *Monitoring, 
*Aquatic animals, *Model studies, *Tolerance, 
Watersheds, Seasonal variation, Snowmelt. 


From 1981 to 1986, fish and invertebrates have 
been monitored in connection with acidification 
= roblems in western Norway. Based on tolerance 
its of acid sensitive invertebrates, a model has 
been used to give measurable values of the degree 
of acidification in a watershed. Since 1982, a de- 
cline of acid deposition has been observed in west- 
ern Norway. The effect of the decline in acidity on 
the aquatic community has varied depending on 
the degree of damage obtained during earlier acidi- 
fication of the area. Results from two watersheds, 
not completely destroyed, are presented. The drop 
in acidification number in spring 1984 in Nausta is 
suggested to be due to poor water quality during 
snow melt. However, this was not strong enough 
to damage fish recruitment which increased both 
in 1984 and 1985. The improvements in recent 
years are correlated with reduced intensity of 
acidic episodes in the watershed. However, Nausta 
River is still sensitive, as shown by the spring and 
fall differences, and could easily be brought back 
to a situation similar to the late 1970's if increased 
acid deposition occurs again. In Vikedal River, 
reduction in acid deposition and improvement of 
water quality have been somewhat different than 
in Nausta. The high deposition in 1982 resulted in 
damage to the stream ecosystem in spring 1983. 
The lowest acidification value ever measured was 
in the fall of the same year. In both watersheds, a 
recovery process has been observed. The most 
rapid colonization occurs among sensitive inverte- 
brates, followed by increasing densities of young 
Atlantic salmon. Based on invertebrate surveys, a 
map of western Norway showing different levels 
of acidification in different areas has been con- 
structed. (Miller-PTT) 
W89-11346 


ANALYTICAL METHOD FOR BUTYLTIN SPE- 
CIES IN SHELLFIS 

Bowdoin Coll., Brunswick, ME. Hydrocarbon Re- 
search Center. 

For primary bibliographic entry see Field 5A. 
W89-11386 


BIOLOGICAL ASSESSMENT OF THE WATER 
QUALITY IN SOUTH-HOLLAND (THE NETH- 
ERLANDS). 


Hoogheemraadschap van Rijnland, Leiden (Neth- 
erlands). 

S. P. Klapwijk. 

Internationale Revue der Gesamten Hydrobiologie 
pe Vol. 73, No. 4, p 481-509, 1988. 5 fig, 9 
tab, 75 ref. 


Descriptors: *Data acquisition, *Lentic environ- 

ment, *Water quality, *The Netherlands, Physical 

properties, Chemical properties, Cyanophyta, Mi- 

crocystis, Species composition, Monitoring, Phyto- 

omg Water quality standards, Chlorophyta, 
iatoms. 


Caspers and Karbe concluded that water quality 
can be assessed in three independent ways, accord- 
ing to the: (1) bioactivity (production/respiration), 
(2) oxygen regime, or (3) structure (biomass, diver- 
sity, saprobity) of the communities in the water. 
An elaboration of this framework for the larger 
stagnant waters in the province of South Holland 
was carried out using phytoplankton composi- 
tion and its relation with the physical and chemical 
water characteristics. The shechien in the South- 
Holland waters can be generally characterized as a 


green algae and diatom community. In some lakes, 
the plankton community is dominated by a perma- 
nent bloom of filamentous blue-greens or a period- 
ic bloom of Microcystis aeruginosa. Morphological 
and hydrological watertypes, (canals, lakes, peat 
lakes, deep sand pits, deep pools) are reflected in 
the species composition, which is also determined 
further by the degree of pollution and eutrophica- 
tion. By changing the ic valences of the 
dominant bluegreen algae from oligo/beta-mesosa- 
probity to paginas 7 gore a rather 
good correlation was achieved between most of 
the selected parameters. Only number of individual 
algae per ml and Margalef’s index showed a rather 
large variation in the different classes of the 
scheme and could therefore be used for water 
quality assessment. A new scheme with measurable 
water quality criteria was proposed based on the 
framework of and Karbe’s scheme. From 
this, a proposal is developed to quantify the water 
quality classes in Caspers and Karbe’s scheme on 
parameters measuring the bioactivity, oxygen 
regime and phytoplankton community structure. 
The scheme is now incorporated in the practical 
water quality assessment in North-Holland and 
South-Holland for both routine monitoring and 
. oa quality studies. (Miller-PTT) 


MUL PRECONCENTRATRION 
OF TRACE METALS FROM NATURAL 
WATERS BY SOLVENT EXTRACTION WITH 
AN ALKYLATED OXINE DERIVATIVE. 

McMaster Univ., Hamilton (Ontario). Dept. of 


Chemistry. 
For primary bibliographic entry see Field 5A. 
W89-11394 


DEUTERIUM IN THE DEAD SEA: REMEA- 
SUREMENT AND IMPLICATIONS FOR THE 
po ge ACTIVITY CORRECTION IN 


rl Inst. of Science, Rehovoth (Israel). 
it. of Isotope Research. 

J. Horita, and J. R. Gat. 

Geochimica et Cosmochimica Acta GCACAK, 

Vol. 53, No. 1, p 131-133, January 1989. 2 fig, 1 

tab, 13 ref. 


Descriptors: *Brines, *Deuterium, *Isotope stud- 
ies, *Dead Sea, *Oxygen, Salinity, Saline water, 
Pollutant identification. 


Remeasurement of delta-deuterium in Dead Sea 
waters collected by the Weizmann Institute Dead 
Sea expedition from 1977-1982, using improved 
analytical techniques for handling concentrated 
brines, removed most of the scatter in previous 
data and showed close parallelism in the enrich- 
ment of both oxygen(18) and deuterium as a func- 
tion of salinity. The new procedure for the isotopic 
analysis of water in concentrated brines first re- 
moves the offending alkaline-earth cation as insolu- 
ble carbonates, prior to the distillation of the water 
by azeotropic distillation with the aid of petroleum 
ether, using the method developed by Allison and 
Hughes (1983), The deuterium analysis on this 
distilled water then measures the true concentra- 
tion value in the brine to + or - 1.50/00. The 
delta-deuterium values for a brine whose salinity is 
sigma(25)= 2320/00 is close to +90/o0 relative to 
SMOW. It was further established that the concen- 
tration to activity correction (for deuterium) for 
the above mentioned Dead Sea brine was 17.80/ 
oo. (Geiger-PTT) 

W89-11407 


CHARACTERIZATION OF ORTHOPHOS- 
PHATE RELEASE FROM DISSOLVED OR- 
GANIC PHOSPHORUS BY GEL FILTRATION 
AND SEVERAL HYDROLYTIC ENZYMES. 

Hokkaido Research Inst. for Environmental Pollu- 
a Sapporo (Japan). Div. of Water Environment. 


Hydrobiologia HYDRB3, Vol. 174, No. 1, p 49-55, 
2 fig, 2 tab, 21 ref. 


Descriptors: *Water analysis, *Water chemistry, 
*Cycling nutrients, *Orthophosphates, *Phos- 
phates, *Filtration, *Dissolved solids, Molecular 
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weight, Phosphorus, Separation techniques, Hy- 

drolysis. 

The molecular weight distribution of dissolved or- 
P) and the possible mecha- 

ss (Pi) release were exam- 
ion and incubation with 


have apparent molecular weights be- 
a ee ee 
DOP estimated higher molecules greater than 
10,000 daltons. Alkaline p! hatase 
more easily from low aa 


phosphodiesterase. 
However, 60% of DOP did not release Pi when 
alkaline phosphatase was incubated with either en- 
zymes. (Author’s abstract) 
W89-11413 


CO) AND MULTI- 


IMMUNITY PARAMETERS 
pn nny ANALYSIS AS A MEANS OF AS- 


National Centre for Marine Research, Athens 


Greece). 
For primary bibliographic entry see Field 5C. 
W89-11419 


For primary bibliographic entry see Field 5A. 
W89-11431 


ZOOPLANKTON BIOINDICATION SYSTEM 
FOR THE MATSALU BAY: A PROBABILISTIC 
APPROACH, 

K. Remm. 

Eesti NSV Teaduste Akadeemia Toimetised. Bio- 
loogia ETATAW, Voi. 38, No. 1, p 61-71, 1989. 3 
fig, 16 ref. 


Descriptors: *Bays, *Water quality, *Bioindica- 
tors, *Chlorophyll a, *Zooplankton, *Probability 
distribution, Matsalu Bay, Distribution patterns, 


A bioindication technique is presented that in- 
cludes the use of fiducial data and excludes the 
data where an environmental factor is limiting the 
indicator character, using data from Matsalu Bay. 
The relationships Ren te the object character 
(chlorophyll a Concentration in water) and the 


were presented as the expected probability distri- 
bution of chlorophyll a values. The middle point of 
the most probable chlorophyll a interval was used 
as a point estimation for the chlorophyll a predic- 
tion. The correlation coefficient between the meas- 
ured and predicted chlorophyll a values was 0.809 
(P>0.999). Judging by the data obtained the sug- 
ested bioindication technique is effective y 
Troms the ond of May to the and of September. In 
ite of the complexity of the ecosystem studied, 
p ayer f four environmental factor besides chloro- 
phyll a were used, and of a shortage of data, the 
values predicted on the basis of zooplankton were 
satisfactory. Bioindication is applicable for the esti- 
enalien of cintiia characteristics of the water 
environment such as pH, concentration of oxygen, 
chlorophyll, biogens, or any other substances in 
water. _- 
W89-1146 


DETERMINATION OF METHYL YELLOW. 
SUDAN I AND SUDAN II IN WATER BY HIGH 
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PERFORMANCE LIQUID CHROMATOGRA- 
PHY. 

Fukuoka Environmental Research Center (Japan). 
For primary bibliographic entry see Field 5A. 
W89-11469 


SOLUTIONS TO PROBLEMS IN ENUMERAT- 
—- SEDIMENT BACTERIA BY DIRECT 


Meuill Univ., Montreal (Quebec). Dept. of Biol- 


ogy- 
For primary bibliographic entry see Field 5A. 
W89-11509 


EVALUATION OF THE METABOLISM OF 


CHAMBER TECHNIQUE, 
Waterloo Univ. (Ontario). Dept. of Biology. 
a pa e = bibliographic entry see Field 2H. 
-11 


ESTIMATION OF UNSATURATED HYDRAU- 
LIC CONDUCTIVITY FROM FIELD SORPTI- 
VITY MEASUREMENTS. 


Commonwealth Scientific and Industrial Research 
Organization, Canberra (Australia). Div. of Envi- 
ronmental Mechanics 

For primary bibliographic entry see Field 2G. 
W89-11570 


EFFECT OF ACCESS HOLE PROPERTIES ON 
SOIL WATER CONTENT DETERMINATION 
BY NEUTRON THERMALIZATION 

North Carolina State Univ., Raleigh. Dept. of Soil 
Science. 

A. Amoozegar, K. C. Martin, and M. T. Hoover. 
Soil Science Society of America Journal SSSJD4, 
Vol. 53, No. 2, p 330-335, March/April 1989. 3 fig, 
5 tab, 20 ref. 


Descriptors: *Measuring instruments, *Neutron 

thermalization, ‘*Sealants, *Neutron moisture 

meters, *Soil moisture meters, *Soil water, Soil 

engineering, Slurries, Field tests, On-site tests, 
ibrations, Soil types, Kaolinite. 


Installation of snugly fitted neutron access tubes in 
uniformly sized holes is difficult to achieve in 
many soils. This is especially true for areas not 
readily accessible by heavy machinery. The effect 
of access hole diameter and a kaolinite soil slurry 
placed around loosely fitted access tubes on soil 
water content determination by neutron thermali- 
zation was evaluated. Uniformly sized 5.1 (control 
hole), 7.6, and 9.1-cm diam. holes, and a nonuni- 
formly sized 5.5 to 6.7-cm diam. hole were con- 
structed at the vertices by five 80 by 80 cm. sq. 
lots on a Cecil soil (clayey, kaolinitic, thermic 
ypic Hapludult) within a small pasture. An addi- 
tional uniformly sized 5.1-cm diam. hole was con- 
structed 80 cm from the control hole at each plot. 
A 2-in Al irrigation pipe was used as access tubing. 
The access tubes were fitted tightly in the 5.1-cm 
holes and were placed at the center of the larger 
holes. A kaolinite-soil slurry was placed around the 
access tubes in the nonuniformly sized holes. 
Count ratios obtained at various depths in each 
hole type were linearly regressed against the count 
ratios for the corresponding cometh ts hole at each 
plot. While there was a statistically significant one 
to one relationship between the count ratios in the 
control and 5.1-cm holes, the coefficient of deter- 
mination was only 0.69. The coefficients for the 
relationship between the count ratios for the con- 
trol hole and the other three hole size treatments 
were between 0.61 and 0.72, and the regression 
coefficients decreased with increasing access hole 
diameter. The calibration curve coefficients of de- 
termination for the 5.1, 7.6, 9.1-cm holes and the 
slurry backfilled holes were 0.71, 0.62, 0.76, and 
0.61, respectively. The slope of the calibration 
curves generally increased with increasing hole 
size, indicating some loss of sensitivity with the 
larger holes. (Author’s abstract) 
W89-11571 


LARGE-SCALE PRECIPITATION AND OUT- 
GOING LONGWAVE RADIATION FROM 


INSAT-1B DURING THE 1986 SOUTHWEST 
MONSOON SEASON. 

National Environmental Satellite, Data, and Infor- 
mation Service, Washington, DC. Climate Analy- 
sis Center. 

For primary bibliographic entry see Field 2B. 
W89-11582 


NATURAL ANALOGUES 

Disposal Safety, Inc., Washington, DC. 

For primary bibliographic entry see Field SE. 
W89-11592 


EXPERT SYSTEM FOR CALIBRATING 
SWMM 


Purdue Univ., Lafayette, IN. School of Civil Engi- 
neering. 

For primary bibliographic entry see Field 2E. 
W89-11597 


COMPARISON OF AN INDEX FUNCTION 
AND A VECTORIAL APPROACH METHOD 
FOR RANKING WASTE DISPOSAL SITES. 
National Water Research Inst., Burlington (Ontar- 
io). Lakes Research Branch. 

For primary bibliographic entry see Field SE. 
W89-11623 


SUCCESSFUL PRESERVATION OF DAPHNIA 
FOR CHEMICAL AND PHYSICAL ANALYSIS. 
Minnesota Univ., Minneapolis. Limnological Re- 
search Center. 

For eng bibliographic entry see Field 5A. 
W89-11657 


COMPARISON OF THREE TECHNIQUES 
FOR AD iG RADIOLABELED 
SUBSTRATES TO SEDIMENTS FOR TROPHIC 
STUDIES: INCORPORATION BY MICROBES. 
Florida State Univ., Tallahassee. Dept. of Ocean- 
ography. 

F. C. Dobbs, J. B. Guckert, and K. R. Carman. 
Microbial Ecology MCBEBU, Vol. 17, No. 3, p 
237-250, 1989. 5 fi “4 5 tab, 36 ref. 


Descriptors: *Isotope studies, *Limnology, *Trac- 
ers, *Radioactivity techniques, *Marine sediments, 
*Aquatic productivity, *Substrates, *Microorga- 

i *Radioactive tracers, Injection, Isotopic 
tracers, Metabolism, Absorption, Lipids, Compari- 
son studies, Interstitial water, Slurries. 


Three principal methods have been used to admin- 
ister substrates to sediments: injection, porewater 
replacement, and slurry. How each of these tech- 
niques affects incorporation of radiolabels into ma- 
cromolecules of marine sedimentary microbes was 
assessed. Eighty-five cores of intertidal sand were 
collected in randomized-block, factorial design. 
One set of cores received 14C-bicarbonate/3H- 
thymidine and was incubated in the light; another 
set received 14C-acetate/3H-thymidine and was 
incubated in the dark. Following a 5-h incubation, 
sediments were analyzed for incorportaion of ra- 
diolabel into lipid fractions (neutral, glyco, and 
polar) and DNA. The three methods of isotope 
administration were also applied to cores subse- 
quently analyzed for polar lipid phosphates and 
phospholipid fatty-acid (PLFA) profiles. In gener- 
al, incorporation was greatest when injections 
were made, consistent with the prediction that 
incorporation would decrease as specific activity 
of the radiolabeled substrate was diminished by 
dilution. The ratio of 14C from acetate incorporat- 
ed into polar and glycolipid fractions indicated 
that a significant disturbance accompanied the 
porewater and slurry techniques. Substantial 
amounts of 3H were recovered in the neutral-lipid 
fraction, indicating that thymidine was catabolized 
by sedimentary microbes and tritiated products 
were incorporated by eukaryotes. There were no 
significant differences in PLFA profiles or esti- 
mates of microbial biomass among methods or 
controls. Incorporation of 3H into DNA was simi- 
lar with all combinations of methods and radiocar- 
bon substrates. 14C was extensively incorporated 
into DNA, indicating that photoautotrophs and 
heterotrophs utilized radiocarbon from bicarbonate 





and acetate, respectively, for de novo synthesis of 
DNA. Injection is suggested as the method of 
choice, as it presents more flexibility in its applica- 
tion than porewater replacement and disturbs the 
consortia of gradients in sediments to a significant- 
ly lesser degree than porewater replacement and 
slurry. (Author’s abstract) 

W89-11664 


UNBIASED PLOTTING POSITION FORMULA 
FOR THE GENERAL EXTREME VALUE DIS- 
TRIBUTION, 

McGill Univ., Montreal (Quebec). Dept. of Civil 
Engineering. 

For primary bibliographic entry see Field 7C. 
W89-11676 


EVALUATION OF ELECTROMAGNETIC TO- 
MOGRAPHY TO MAP IN SITU WATER IN 
HEATED WELDED TUFF. 

Lawrence Livermore National Lab., CA. 

For primary bibliographic entry see Field 7C. 
W89-11752 


TRITIUM AS AN INDICATOR OF RECHARGE 
AND DISPERSION IN A GROUNDWATER 
SYSTEM IN CENTRAL ONTARIO. 

Waterloo Univ. (Ontario). Inst. for Ground Water 
Research. 

For primary bibliographic entry see Field 5F. 
W89-11753 


METHODS FOR DETERMINING TRANS- 

VERSE DISPERSION COEFFICIENTS OF 

POROUS MEDIA IN LABORATORY COLUMN 
EXPERIMENTS. 


Connecticut Univ., Storrs. Dept. of Geology and 
Geophysics. 

For primary bibliographic entry see Field 2F. 
W89-11766 


DROUGHT INDICATED IN CARBON-13/ 
CARBON-12 RATIOS OF SOUTHWESTERN 
TREE RINGS. 

Wisconsin Univ.-Parkside, Kenosha. Dept. of Ge- 
ology. 

S. W. Leavitt, and A. Long. 

Water Resources Bulletin WARBAQ, Vol. 25, No. 
2, p 341-347, April 1989. 3 fig, 4 tab, 18 ref. Oak 
Ridge/Martin Marietta Subcontract 19X-22290C. 


Descriptors: *Climatology, *Paleoclimatology, 
*Isotope studies, *Dendrochronology, *Stomatal 
transpiration, *Carbon, *Trees, *Drought, Water 
shortage, Stomata. 


Stomatal closure during periods of moisture defi- 
ciency should theoretically lead to elevated C13/ 
C12 ratios as reduction of available CO2 leads to 
diminished photosynthetic discrimination against 
C13 in favor of C12. Stable carbon isotope ratio 
chronologies developed from 5-yr tree ring groups 
at 17 sites in six southwestern states were tested for 
a drought relationship by first fitting a spline curve 
to each chronology to remove the long-term trend 
and calculating indices as the ratio of actual to 
spline curve value. The time series of ‘Del Indices’ 
so developed are significantly correlated with 5-yr 
mean Palmer Hydrological Drought Indices 
(PHDI) (post-1930 period) and reconstructed July 
Palmer Drought Severity Indices from respective 
areas. Overall, in the period since 1790, the driest 
pentads were 1900-04 and 1960-64, whereas the 
wettest were 1980-84 and 1915-19. Maps of 
drought represented for two pentads seem to be 
reasonable representations, although spatial corre- 
lations of Del Indices with PHD! were generally 
not significant. These Del Index drought recon- 
structions may provide a useful measure of past 
physiological response to drought (stomatal clo- 
sure), although the present cost of analysis would 
prevent this from being a routine method. (Au- 
thor’s abstract) 

W89-11796 





CONTROL OF 
SIMULATION 


STUDY. 

a Inst. of Hydraulic .— > Iowa City. 
Krajewski, and K. L. Kraj 

an Resources Bulletin WARBAQ, Vol. 25, No. 

2, p. 391-399, April 1989. 9 fig, 1 tab, 16 ref. 


Descri 


REAL-TIME QUALITY 
STREAMFLOW  DATA--A 


tors: *Data quality control, *Quality con- 
ta collections, *Data acquisition, *Statisti- 
analysis, *Streamflow data, Monte Carlo 
method, Bird Creek, Oklahoma, Statistical studies, 
Flow velocity, Statistical analysis, Data interpreta- 
tion. 


The problem of real-time quality control of stream- 
flow data is addressed. Five methods were investi- 
gated via a Monte Carlo simulation experiment 
based on streamflow data from Bird Creek basin in 
Oklahoma. The five methods include three deter- 
ministic approaches and two statistical problems. 
The relative performance of the investigated meth- 
ods was evaluated under hypothesized random 
mechanism generating isolated outliers. The deter- 
ministic method based on streamflow gradient 
analysis and the statistical method based on fore- 
cast residual analysis perform best in detecting 
such outliers. (Author’s abstract) 

W89-11802 


INFLUENCE OF DISSOLVED ORGANIC 
CARBON ON PH MEASUREMENTS OF LOW 
SOLUTE CONTENT WATERS, 

Lockheed Engineering and Sciences Co., Inc., Las 
Vegas, NV. Environmental Programs Office. 

id prem bibliographic entry see Field 5A. 


ELECTROMAGNETIC DATA INTERPRETA- 
TION USING MULTIVARIATE LEAST- 
SQUARES REGRESSION. 

Soil Testing Engineers, Inc., Baton Rouge, LA. 
alr bibliographic entry see Field 7C. 


APPLICATION OF CROSS-WELL VOLTAGE 
MEASUREMENTS FOR ASSESSING FRAC- 
TURE FLOW HYDROLOGY. 

Connecticut Univ., Storrs. Dept. of Geology and 
Geophysics. 

G. A. Robbins, and J. M. Hayden. 

IN: Proceedings of the FOCUS Conference on 
Eastern Regional Ground Water Issues, September 
27-29, 1988, Stamford, Connecticut. National 
Water Well Association, Dublin, Ohio, 1988. p 21- 
38, 5 fig, 3 tab, 10 ref. 


Descriptors: *Data acquisition, *Borehole geo- 
physics, *Fracture permeability, *Geohydrology, 
*Groundwater movement, *Electrical properties, 
Observation wells, Groundwater budget, Model 
studies, Hydraulic conductivity, Well yield, Model 
studies, Field tests, Path of pollutants. 


Understanding fracture hydrology is important for 
evaluating domestic water supply and assessing 
contaminant transport in the New En area. 
Modelling, laboratory and field studies are being 
conducted to evaluate the usefulness of a cross- 
well potential measurement technique for assessing 
fracture hydrology. The technique entails intro- 
duction of low frequency alternating electrical cur- 
rent into the fracture system from two wells and 
the measurement of voltage between current wells 
and observation wells. Through permutation of 
current and voltage wells, spatial variation in frac- 
ture properties can be identified. Modelling of 
voltage and current data provides information on 
fracture characteristics. Aperture widths calculat- 
ed based on flow and electrical tests for a physical 
fracture model showed close agreement. There- 
fore, the technique potentially provides means of 
determining the hydraulic conductivity of frac- 
tures and estimates of well yields. Field tests have 
been conducted in the Bigelow Brook Formation 
in northeastern Connecticut which is characterized 
by schist interlayered with gneiss, with fractures 
parallel to folitation. Results of modelling are 
being assessed in consideration of outcrop, core, 
hydrologic, water quality, and laboratory and sur- 


face resistivity data. heme oe See 

data suggest reasonable corr 

calculated fracture and rock properties and aoe 

determined throu; independent observations, 

measurements and tests. (See also W89-11916) (Au- 
thor’s abstract) 

W89-11918 


APPLYING SEISMIC REFLECTION TECH- 
NIQUES TO HYDROGEOLOGICAL INVESTI- 
GATIONS. 
Gartner Lee, Inc., Niagara Falls, NY. 


D. Slaine. 
IN: of the FOCUS Conference on 
Ground Water Issues, 

27-29, 1988, Stamford, Connecticut. National 
Water Well Association, Dublin, Ohio, 1988. p 39- 
52, 4 fig, 9 ref. 
Fon ge *Data uisition, *Geophysics, 
*Seismic i po sor a *Seismic 
waves, Silt” Clays, Hydraulic conductivity, Perme- 
ability, Sand, Stratigraphy, Aquifers, Well yield, 
Aquifer c’ isti 


Shallow seismic reflection surveys were performed 
at two sites as reconnaissance studies in major 
geohydrological investigations. The purpose of the 
seismic survey at the first site was to determine the 
continuity of subsurface overburden conditions be- 
tween borehole locations at a proposed hazardous 
waste treatment facility. Variations in overburden 
— identified by the seismic survey ¢~ 
selected for subsequent drilling investigations. 
purpose of the seismic survey at the second site 
was to map overburden strati 
topography in order to select ing locations in a 
groundwater supply investigation. Excellent seis- 
mic results were obtained for both sites. The ‘opti- 
mum offset’ shallow seismic reflection technique 
with a geophone spacing of 5 m was used at both 
sites. pos Boe aa were recorded on a 12-channel 


© ek wk 2 th ele ee 
geophone per ¢ and a 12 gauge in-hole 


pu 
geologic information gathered at the first site 
showed continuous enseaina of silt clay sequences 
overlying a sandy till which veneered the dolos- 
tone bedrock. The low permeability silt clay se- 
quences were found at depths of about 30 m be- 
neath the proposed facility. Continuous reflectors 
were mapped between two of the silt clay units, 
the contact of the lower silt clay unit and the 
sandy till, and at the contact of the till and bed- 
tock. At the second site, glacial moraine deposits 
of sands and tills were mapped to depths of about 
140 m. Zones with complex overburden 
phy indicative of rapid depositional environments 

of coarse grained sediments were prioritized for 
drilling. An aquifer with a well yield of 45 L/s 
a gallons per minute) was successfully 

The seismic sections also delineated a buried 

rock valley that cut 100 m into the bedrock and 
had an overall depth of 244 m. Drilling and subse- 
quent test pumping of sand its within the 
buried valley showed poor aquifer material. (See 
also W89-1 1916) (Author’s ‘abemract) 
W89-11919 


USE OF GROUND-PENETRATING RADAR IN 
DEFINING GLACIAL OUTWASH AQUIFERS. 
BCI Geonetics, Inc., Laconia, NH. 
K.R. Taylor, and M. E. Baker. 

IN: Proceedings of the FOCUS Conference on 

Regional Ground Water Issues, September 

27-29, 1988, Stamford, Connecticut. National 
Water Well Association, Dublin, Ohio, 1988. p 77- 
98, 12 fig, 7 ref. 


Descriptors: *Aquifer characteristics, *Geophys- 
ics, *Glacial aquifers, *Ground penetrating radar, 
*Data acquisition, *Remote sensing, Radar, 9 
Poor marr pee = gr: ee oe 
water, Stratigraphy, Grc 
Groundwater recharge, Clays, Soil ‘properties, 
Outwash. 





Ground penetrating radar (GPR) has been = 
in the analysis of a glacial outwash aqui 
Gray, Maine. ‘Tile walk enenpelied @ cout tie 
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conclusions 
of the recharge areas, a better 
local groundwater flow dynamics, and 


Ee 
RRS 


% 


a 89-1 19a Gast 
Wws9-11921 


RAPID RISE OF SHALLOW GROUNDWATER 
ION-PRELIMINAR 


Rutgers - The State Univ., New Brunswick, NJ. 
For primary bibliographic entry see Field 2F. 
W89-11935 


IMPROVED FIELD TECHNIQUES FOR HY- 
DRAULIC PROPERTIES OF SOILS. 
Wisconsin Univ., Madison. Dept. of Soil Science. 
J. Bouma. 
IN: Water Pollution Control in Low Density 
Areas: of a Rural ecloammnentil En- 
ing Confe ber 26-28, 1973, 
arren, Vermont. University Press of New Eng- 
+ ee New Hampshire, 1975. p 181-189, 3 


Descriptors: *Data acquisition, *Septic tanks, *Soil 
disposal fields, *Soil water, a conductivi- 
ty, *Field tests, Infiltration, Soil saturation, Soil 
properties. 


Soil suitability for the disposal of septic 
determined on the basia off exveral 


soil columns 30 cm high carved 


out in situ. 
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tensionmeters. A crust on top of an infiltrating 
profile causes a potential head loss at that point. 
Thus, if the water head over the crust is kept small, 
it is possible to maintain infiltration into an unsatu- 
rated column yet retain the experimental advan- 
tages of an easily measured inflow rate afforded by 
a flood infiltrometer. Only one other field test for 
measurement of K-unsat, the instantaneous profile 
method, is available and is currently part of the 
field testing program in Wisconsin. In this method, 
the complete soil profile is initially saturated. The 
decrease of the moisture content in the different 
horizons due to drainage is monitored as a function 
of time with tensiometry and the neutron probe. 
Evapotranspiration is avoided by covering the soil. 
K-curves of the different horizons can be calculat- 
ed with the drainage data. The instantaneous pro- 
file method is not very suitable to obtain K-values 
close to saturation. (See also W89-11953) (Lantz- 


PTT) 
W89-11968 


USE OF AN INSTRUMENTED CONE PENE- 
TROMETER IN MONITORING LAND DIS- 
POSAL SITES. 

Army Engineer Waterways Experiment Station, 
Vicksburg, M 

For primary bibliographic entry see Field 5B. 
W89-12060 


APPLICATIONS OF FIELD HEADSPACE 
ANALYSIS AND SOIL GAS ANALYSIS USING 
AN ORGANIC VAPOR METER TO ASSIST IN 
IDENTIFYING LABORATORY SAMPLE LO- 
CATIONS. 

Storch Engineers, Florham Park, NJ. 

For primary bibliographic entry see Field 5B. 
W89-12061 


OBJECTIVES ASSESSMENT OF 1984-85 VAS 
PRODUCTS AS INDICES OF THUNDER- 
STORM AND SEVERE LOCAL STORM PO- 
TENTIAL. 

National Weather Service, Silver Spring, MD. 
Techniques Development Lab 

For primary bibliographic entry see Field 2B. 
W89-12078 


TECHNOLOGY ASSESSMENT OF FIELD 
PORTABLE INSTRUMENTATION FOR USE 
AT ROCKY MOUNTAIN ARSENAL. 

Oak Ridge National Lab., TN. Analytical Chemis- 
try Div. 

For primary bibliographic entry see Field 5A. 
W89-12079 


DIRECT DETERMINATION OF PART-PER- 
BILLION LEVELS OF VOLATILE ORGANICS 
IN WATER AND SOIL SAMPLES USING 
GLOW DISCHARGE MASS SPECTROMETRY. 
Oak Ridge National Lab., TN. Analytical Chemis- 
try Div. 

For primary bibliographic entry see Field 5A. 
W89-12080 


MICROCHEMICAL ANALYSIS OF FISH 
HARD PARTS FOR RECONSTRUCTING 
HABITAT USE: PRACTICE AND PROMISE. 
Oak Ridge National Lab., TN. Environmental Sci- 
ences Div. 

For primary bibliographic entry see Field 2H. 
W89-12100 


OIL POLLUTION SAMPLING, DETECTION, 
AND ANALYSIS, JANUARY 1976-JANUARY 
1988; CITATIONS FROM THE NTIS BIBLIO- 
GRAPHIC DATABASE. 

National Technical Information Service, Spring- 
field, VA. 

For primary bibliographic entry see Field 5A. 
W89-12162 
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THEORETICAL AND EXPERIMENTAL ANAL- 
YSIS OF PSEUDOMONAS AERUGINOSA BIO- 
FILM. 


Montana State Univ., Bozeman. Inst. for Biological 
and Chemical Process Analysis. 

For primary bibliographic entry see Field 5D. 
W89-11076 


MODELING MICROBIAL TRANSPORT IN 
POROUS MEDIA. 

Montana State Univ., Bozeman. Inst. for Biological 
and Chemical Process Analysis. 

For primary bibliographic entry see Field 5B. 
W89-11149 


ESTIMATING THE WATER QUALITY BENE- 
FITS FROM SOIL EROSION CONTROL. 
Economic Research Service, Washington, DC. Re- 
sources and Technology Div. 

For primary bibliographic entry see Field 5G. 
W89-11162 


VERIFIABLE EVAPORATION MODELING 
ON THE LAURENTIAN GREAT LAKES. 
National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environmental 
Research Lab. 

For primary bibliographic entry see Field 2D. 
W89-11249 


PROBABILISTIC STORM TRANSPOSITION 
APPROACH FOR _ ESTIMATING EXCEE- 


Iowa State Univ., Ames. Dept. of Civil Engineer- 
ing. 

For primary bibliographic entry see Field 2B. 
W89-11251 


ASSESSING THE VALIDITY OF THE CHAN- 
NEL MODEL OF FRACTURE APERTURE 
UNDER FIELD CONDITIONS. 

Geological Survey, Reston, VA. 

For primary bibliographic entry see Field 2F. 
W89-11252 


BOUNDARY CONDITIONS AND POINT 
SOURCES IN THE FINITE ELEMENT INTE- 
GRATION OF THE TRANSPORT EQUATION, 
Centro di Ricerca Idraulica e Strutturale, Milan 
(Italy). 

For primary bibliographic entry see Field 2F. 
W89-11255 


DISCRETE KERNEL METHOD OF CHARAC- 
TERISTICS MODEL OF SOLUTE TRANSPORT 
IN WATER TABLE AQUIFERS, 

Colorado Univ. at Boulder. Dept. of Civil, Envi- 
ronmental, and Architectural Engineering. 

For primary bibliographic entry see Field 5B. 
W89-11256 


REDOX-CONTROLLED MULTIPLE-SPECIES 
REACTIVE CHEMICAL TRANSPORT: 1. 
MODEL DEVELOPMENT. 

California Univ., Berkeley. Dept. of Materials Sci- 
ence and Mineral Engineering. 

For primary bibliographic entry see Field 2K. 
W89-11257 


REDOX-CONTROLLED MULTIPLE-SPECIES 
REA CHEMICAL TRANSPORT: 2. VERI- 
FICATION AND APPLICATION. 

California Univ., Berkeley. Dept. of Materials Sci- 
ence and Mineral Engineering. 

For primary bibliographic entry see Field 2K. 
W89-11258 


FLOOD FREQUENCY ANALYSIS WITH RE- 
GIONAL AND HISTORICAL INFORMATION. 
Cornell Univ., Ithaca, NY. School of Civil and 
Environmental Engineering. 

For primary bibliographic entry see Field 2E. 
W89-11260 


SIMPLE ANALYTIC FUNCTIONS FOR MOD- 
ELING THREE-DIMENSIONAL FLOW IN 
LAYERED AQUIFERS. 

GeoTrans, Inc., Harvard, M. 

For primary bibliographic ol see Field 2F. 
W89-11262 


WATER AND SURFACE ENERGY BALANCE 
MODEL WITH A MULTILAYER CANOPY 
REPRESENTATION FOR REMOTE SENSING 
PURPOSES. 

National Aeronautics and Space Administration, 
Greenbelt, MD. Hydrological Sciences Branch. 
For primary bibliographic entry see Field 7B. 
W89-11263 


REGIONAL FLOOD QUANTILE ESTIMATION 
FOR A WEIBULL MODEL. 

Colorado State Univ., Fort Collins. Dept. of Statis- 
tics. 

For oot bibliographic entry see Field 2E. 
W89-11265 


EVALUATION OF A LINEAR BANK EROSION 
EQUATION. 

Delaware Univ., Newark. Dept. of Geology. 

For primary bibliographic entry see Field 2J. 
W89-11267 


CHANNEL LENGTH-MAGNITUDE FORMULA 
FOR RANDOM NETWORKS: A SOLUTION TO 
MOON’S CONJECTURE, 

Oregon State Univ., Corvallis. Dept. of Mathemat- 
ics. 

For primary bibliographic entry see Field 2J. 
W89-11271 


ESTIMATING WATER TABLE ALTITUDES 
FOR REGIONAL GROUNDWATER FLOW 
MODELING, U.S. GULF COAST. 

Texas Univ. at Austin. Dept. of Geological Sci- 


ences. 
For primary bibliographic entry see Field 2F. 
W89-11276 


GROUNDWATER MODELING FOR SALINITY 
MANAGEMENT: AN AUSTRALIAN CASE 
STUDY. 

Australian National Univ., Canberra. Centre for 
Resource and Environmental Studies. 

For primary bibliographic entry see Field 2F. 
W89-11281 


USE OF THE STRUCTURAL MODEL FOR 
THE ASSESSMENT OF ENVIRONMENTAL 
IMPACT ON COASTAL FISHERIES: PRINCI- 
PLES AND PROCEDURES, 

Tokyo Univ. (Japan). Ocean Research Inst. 

For primary bibliographic entry see Field 5C. 
W89-11289 


USE OF THE STRUCTURAL MODEL FOR 
THE ASSESSMENT OF ENVIRONMENTAL 
IMPACT ON COASTAL FISHERIES: AN AP- 
PLICATION, 

Tokyo Univ. (Japan). Ocean Research Inst. 

For primary bibliographic entry see Field 4C. 
W89-11290 


DISTRIBUTIONAL ECOLOGY OF RED- 
CAPPED PLOVER, CHARADRIUS RUFICA- 
PILLUS pete 1822), ON WESTERN 
AUSTRALIAN SALT LAKES. 

Western Australia Univ., Nedlands. Dept. of Zool- 
ogy. 





For primary bibliographic entry see Field 2H. 
W89-11295 


NON-LINEAR RESPONSE OF WET DEPOSI- 
TION TO EMISSIONS REDUCTION: A 
MODEL STUDY. 

Ontario Ministry of the Environment, Rexdale. 
= — bibliographic entry see Field 5G. 


STATIC EQUILIBRIUM BAYS: NEW RELA- 

TIONSHIPS. 

bi Australia Univ., Nedlands. Dept. of Civil 
gineerin, 

For — ee ‘bibliographic entry see Field 2L. 

W89-11470 


MATHEMATICAL MODELING OF FLUVIAL 
SAND DELIVERY. 
San Diego State Univ., CA. Dept. of Civil Engi- 


neering. 
For primary bibliographic entry see Field 2J. 
W89-11472 


WAVE GROUPING EFFECT IN IRREGULAR 
WAVE AGITATION IN HARBORS. 

Laval Univ., Quebec. Dept. of Civil Engineering. 
For primary bibliographic entry see Field 8B. 
W89-11473 


APPROXIMATE WATER LEVEL CHANGES IN 
WELLS COMPLETED IN THE CHICOT AND 
EVANGELINE AQ! 1977-89 AND 1988- 


JUIFERS, 
89, AND MEASURED COMPACTION, 1973-89, 
REGION, 


TEXAS, 
Geological Survey, Austin, TX. Water Resources 
Div. 


IN THE HOUSTON-GALVESTON 


D. L. Barbie, L. S. Coplin, and C. W. Bonnet. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225: paper 
copy $2.00, microfiche $7.00. USGS Open-File 
Report 89-057, 1989, 7 sheets (maps), 6 fig. 


Descriptors: *Houston, *Galveston, *Water level 
fluctuations, *Subsidence, *Texas, *Maps, Coastal 
aquifers. 


Measurements of water levels in 307 wells com- 
pleted in the Chicot and Evangeline aquifers ' — 
used to construct maps showing approxima‘ 
water level changes during 1977-89 and 1088-89. 
Compaction data were obtained from 12 wells 
equipped with compaction monitors at 11 sites 
no Fy -89. (USGS) 


MAPS SHOWING ALTITUDE OF THE POTEN- 


Geological Survey, Little Rock, AR. Water Re- 
sources Div. 

J. Edds, and D. J. Fitzpatrick. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 88-4042, 
April 1989. 1 (map) sheet, 3 fig, 12 ref. 


Descriptors: *Maps, ‘*Potentiometric level, 
*Groundwater level, *Arkansas, *Sparta-Memphis 
Aquifer, Groundwater, Water level. 


The Sparta-Memphis aquifer is a major source of 
industrial and public water supplies as well as a 
source of water for agricultural purposes in eastern 
and south-central Arkansas. potentiometric- 
surface map for this aquifer, compiled from 
wastewater level measurements made during 
spring 1986, indicates a generally eastward and 
southward hydraulic gradient. The potentiometric 
surface also shows three major cones of depression 
resulting from groundwater withdrawals for indus- 
trial and public supplies; one centered in Columbia 
County, one in Union County, and one in Jefferson 
County. The water level change maps for the 
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Sparta-Memphis aquifer for the period between 
spring 1981 and spring 1986 show large areas of 
both rise and decline in water levels across the 
study area. Largest rises occurred in of Jef- 
ferson, Columbia, and Phillips Counties, whereas 
largest declines occurred in parts of Union County. 


(USGS) 
W89-11481 


POTENTIOMETRIC SURFACE OF THE 
AQUIA AQUIFER IN SOUTHERN MARY- 
LAND DURING THE FALL OF 1987. 

peenn. Survey, Towson, MD. Water Re- 


sources Dir 

F. K. Mack, D. C. Andreasen, S. E. Curtin, and J. 

C. Wheeler. 

Available from Books and Open File Report Sec- 

tion, USGS, Box 25425, Denver, CO 80225. USGS 

—— Investigations Report 89-4012, 
. Ip. 


Descriptors: *Maps, conn ae level, *Con- 
fined aquifers, *Coastal Pay 
*Groundwater level, Wells” Anne 
Arundel County, Prince Georges Penang Calvert 
County, Charles County, St Marys County, Cone 
of depression, Aquia aquifer. 


A map showing the potentiometric surface of the 
Aquia aquifer in the Paleocene Aquia Formation in 
southern Maryland during the fall of 1987 was 
prepared by using water level measurements from 
80 observation wells. The potentiometric surface 
was above sea level near the northeastern bounda- 
ry and outcrop area of the aquifer in —— 
cally high areas of Anne Arundel and 

Georges Counties. The potentiometric + = Re was 
below sea level in the remainder of th: study area. 
The hydraulic gradient was generally to the south- 
east toward an extensive cone of depression, which 
is centered around well fields near Lexin, Park. 
Much of the cone is more 40 ft w sea 
level. (USGS) 

W89-11485 


POTENTIOMETRIC SURFACE OF THE MAG- 
OTHY AQUIFER IN SOUTHERN MARYLAND 
DURING THE FALL OF 1987, 

Geological Survey, Towson, MD. Water Re- 


sources Div. 

F. K. Mack, D. C. Andreasen, S. E. Curtin, and J. 
C. Wheeler. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
nae Investigations Report 89-4013, 
1987. Ip. 


Descriptors: *Potentiometric level, *Maps, *Con- 
fined aquifers, lains, *Groundwater 
level, Maryland, Wells, Anne Arundel County, 
Prince Georges County, Calvert County, Charles 
County, Cone of depression, Magothy Aquifer. 


A map showing the potentiometric surface of the 
Magothy aquifer in Cretaceous Magothy For- 
mation in southern Maryland during the fall of 
1987 was prepared by using water level measure- 
ments in 85 observation w The potentiometric 
surface was highest near the northwestern bounda- 
ry and outcrop area of the aquifer in —— 
cally high locations of Anne Arundel and Prince 
Georges Counties. The hydraulic gradient in the 
study area was generally southeastward or toward 
the centers of three cones of depression which 
have developed in response to pumping stresses. 
These cones formed around well fields in the An- 
napolis, Waldorf, and Chalk Point areas. The po- 
tentiometric surface of the Magothy aquifer was 
more than 40 ft below sea level in parts of the 
Waldorf and Chalk Point areas. (USGS) 
W89-11486 


ALTITUDE AND CONFIGURATION OF THE 
POTENTIOMETRIC SURFACE IN THE TRIAS- 
SIC SANDSTONES AND SHALES, NORTH- 
EASTERN CHESTER COUNTY, PENNSYLVA- 
NIA, SEPTEMBER 1987 THROUGH JANUARY 
1988, 

Geological Survey, Malvern, PA. Water Re- 
sources Div. 


L. A. Senior, and J. A. Garges. 

Available from Books and Open File Report Sec- 

tion, USGS, Box 25425, Denver, CO 80225. USGS 
Resources 


Water- Investigations Report 89-4043, 
1988. 1 map sheet. 


Descriptors: *Groundwater level, *Contours, 
*Maps, *Chester County, *Pennsylvania, Water 
table, Sandstones, Shales. 


The altitude of the water levels in the Triassic 
sandstones and shales in northeastern 


Caunte fo Game ah 0 memes o caute of LANGER. 
The map is based on water levels in 173 non- 
pumpin 

and 1965, and on the altitude of two springs that 
were flowing in November and December 1987. 
Water level altitudes are contoured at an interval 
of 20 ft. The surface defined by the contoured 
water levels may approximately represent the 
water table. Water table altitudes range from 379 ft 
to less than 80 ft above sea level. (USGS) 
W89-11493 


LINEAR MODEL OF EXTERNAL INTERAC- 
TIONS DURING UPTAKE OF DIFFERENT 
FORMS OF INORGANIC NITROGEN BY MI- 
CROALG. 


Centre de Recherche en Ecologie Marine et Aqua- 
culture, Nieul sur Mer (France). 

For primary bibliographic entry see Field 2L. 
Ww89-11561 


SIMPLE APPROXIMATE EQUATION TO 
CALCULATE DIFFUSIVITIES FROM ONE- 
STEP OUTFLOW EXPERIMENTS, 

Agricultural Coll. of Athens (Greece). Lab. of 
Agricultural Hydraulics. 

For primary bibliographic entry see Field 2G. 
W89-11572 


. . Dept. 
For primary bibliographic entry see Field 2B. 
W89-11579 


STUDY ON WATER QUALITY CHARACTER- 
ISTICS AND WATER QUALITY MODEL IN 
SUYEONG ESTUARY, 

National Fisheries Univ. of Pusan (Republic of 
Korea). Dept. of Environmental Science and Engi- 


For primary bibliographic entry see Field 5G. 
W89-11607 


ANAEROBIC DIGESTION KINETICS OF 
D 'ATERS. 


WINE-DISTILLERIES WASTEW. 
Cadiz Univ. (Spain). Dept. of Chemical Engineer- 


primary bibliographic entry see Field 5D. 
We9-1672 


UNBIASED PLOTTING POSITION FORMULA 
FOR THE GENERAL EXTREME VALUE DIS- 
TRIBUTION, 

McGill Univ., Montreal (Quebec). Dept. of Civil 


Engineering. 

N. In-Na, and V. Nguyen 

Journal of H JHYDA7, Vol. 106, No. 3/ 
4, p 193-209, April 20 1989. 3 fig, 6 tab, 29 ref. 


Descriptors: *Probability distribution, *Frequency 
analysis, *Graphical tate *Statistical 
Numerical analysis, Statistical analysis, Mathemati- 
cal studies, Hydrology, Civil engineering. 


Probability plots or plotting positions have been 
discussed for several decades by by hydrologists and 
statisticians. In partic plotting positions have 
been commonly used in hydrologic frequency anal- 
ysis in a variety of ways e.g., to estimate the 
magnitude of hydrologic events and its corre- 
sponding probability of occurrence, to detect out- 
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liers, to fit distributions to data, and to evaluate the 
adequacy of the fit. Although some analytical pro- 
cedures for estimating distribution parameters 
(such as probability weighted moments and maxi- 
mum likelihood) are considered, in theory, more 
efficient than the graphical fitting methods, the 
probability plots are still widely used in engineer- 
ing practice. A new unbiased plotting position 
formula for the General Extreme Value distribu- 
tion (GEV) is introduced. The probability weight- 
ed moment (PWM) method is used to estimate the 
exact plotting positions. For practical application 
purposes, a simple formula representing a very 
reliable approximation to the exact plotting posi- 
tion is proposed. It is found that the suggested 
formula provides a better agreement to the exact 
plotting positions than several existing formulas. 
Further, the proposed formula is conceptually 
more flexible and computationally more conven- 
ient because it can take explicitly into account the 
skewness coefficient of the underlying distribution. 
It can be concluded that the plotting position for- 
mula developed in this study is the most appropri- 
ate for the GEV distribution. Finally, the develop- 
ment of probability papers for the GEV distribu- 
tion for various skewness values is presented. Re- 
sults of a numerical example have demonstrated 
the advantages related to the use of these special 
probability papers in engineering practice. (Au- 
thor’s abstract) 
W89-11676 


NEW PROCEDURE FOR GRIDDING ELEVA- 
TION AND STREAM LINE DATA WITH 
AUTOMATIC REMOVAL OF SPURIOUS PITS, 
Commonwealth Scientific and Industrial Research 
Organization, Wembley (Australia). Div. of Water 
Resources. 

M. F. Hutchinson. 

Journal of Hydrology JHYDA7, Vol. 106, No. 3/ 
4, p 211-232, April 20 1989. 11 fig, 57 ref. 


Descriptors: *Topographic mapping, *Terrain 
analysis, *Geomorphology, Drainage, Algorithms, 
Statistical methods, Hydrology, Mathematical 
studies, Topography, Elevation. 


A morphological approach to the interpolation of 
regular grid digital elevation models (DEMs) from 
surface specific elevation data points and selected 
stream lines is presented. The approach has given 
rise to a computationally efficient interpolation 
procedure that couples the minimization of a ter- 
rain specific roughness penalty with an automatic 
drainage enforcement algorithm. The drainage en- 
forcement algorithm removes spurious sinks or pits 
yielding DEMs that may be used to advantage in 
hydrological studies. The drainage enforcement al- 
gorithm has also been found to significantly in- 
crease the accuracy of DEMs interpolated from 
sparse, but well-chosen, surface specific elevation 
data. Moreover, it facilitates the detection of errors 
in elevation data that would not be detected by 
more conventional statistical means and forms a 
sound physical basis for cartographic generaliza- 
tion. (Author’s abstract) 

W89-11679 


STOCHASTIC CLUSTER MODEL FOR 

HOURLY PRECIPITATION DATA, 

Ore; = State Univ., Corvallis. Dept. of Agricul- 
gineering. 

For sae bibliographic entry see Field 2B. 

W89-11680 


ASSESSING THE IMPACTS OF STREAM REG- 

ULATION IN THE FLATHEAD RIVER BASIN, 

MONTANA, U.S.A. I. SIMULATION MODEL- 

LING OF SYSTEM WATER BALANCE. 

— Univ., Polson. Flathead Lake Biological 
tation. 


For primary bibliographic entry see Field 4A. 
W89-11698 


ABILITY OF PHABSIM TO PREDICT CHI- 
NOOK SALMON SPAWNING HABITAT. 
Department of Fisheries and Oceans, Nanaimo 
(British Columbia). Pacific Biological Station. 

For primary bibliographic entry see Field 81. 


W89-11717 


ANALYSIS OF BROWN TROUT (SALMO 
TRUTTA FARIO L.) HABITAT: THE ROLE OF 
QUALITATIVE DATA FROM _ EXPERT 
ADVICE IN FORMULATING PROBABILITY- 
OF-USE CURVES, 

Aix-Marseille-1 Univ. (France). Lab. d’Hydrobio- 
logie. 

For primary bibliographic entry see Field 2H. 
W89-11719 


PARAMETER ESTIMATION FOR t GEN- 
ERAL EXTREME VALUE DISTRIBUTI 

Asian Inst. of Tech., — (Thailand) 

H. N. Phien, and E. T. S. F: ang. 

Water SA WASADYV, Vol. 15, No. 2, p 57-64, 
April 1989. 6 tab, 24 ref. 


Descriptors: ‘Statistical methods, *Extreme 
values, *Frequency distribution, *Statistics, *Flood 
frequency, Monte Carlo method, Maximum likeli- 
hood method, Variance, Censoring, Bias, Errors, 
Akaike information criterion, Mathematical 
models, Comparison studies, Estimating, Analysis 
of variance. ;; 


W 
The magnitude of extreme events may be taken, to 
a reasonable approximation, as being distributed 
according to one of the three extreme-value distri- 
butions defined by Fisher and Tippet in 1928. 
These were combined by Jackson into a general 
(or generalized) extreme value distribution (GEV) 
using a transformation and reparameterization of 
the three-parameter Weibull distribution. In practi- 
cal applications, the three parameters of the GEV 
must be estimated from sample data. For complete 
samples, Jenkinson’s method of sextiles, method of 
probability-weighted moments (PWM), and 
method of maximum likelihood (ML) can be used. 
In the present study, and extension of the PWM 
was made for the case of censored samples. Monte 
Carlo experiments were conducted to compare the 
performance of the ML and PWM methods on 
such samples, and to investigate the effect of cen- 
soring on the estimates of the T-year flood. Type I 
censoring was employed because results related to 
Type II are readily available elsewhere and Type I 
censoring is commonly encountered with measure- 
ment devices. For complete samples, the PWM 
provided estimators that are less biased than the 
ML estimators. For the variances/covariances of 
the parameter estimators, the PWM had a compa- 
rable efficiency to the ML. However, for the ex- 
treme quantiles, the PWM estimators had much 
larger variances. For censored samples, the exten- 
sion provided here for the PWM did not perform 
satisfactorily in terms of the bias and variances of 
the estimators. The ML, in contrast, still func- 
tioned well. It can reduce the bias and even the 
variances of the estimators at some censoring 
levels. The Akaike information criterion, used 
along with the ML estimators, can identify the 
extremal models with a high accuracy level for 
both complete and censored samples. (Rochester- 


W89-11742 


ADDITION OF A CLIMATE VARIABLE TO 
THE HOWE AND LINAWEAVER WESTERN 
SPRINKLING EQUATION. 

Wilson (Lee) and Associates, Inc., Santa Fe, NM. 
For primary bibliographic entry see Field 3D. 
W89-11750 


EVALUATION OF ELECTROMAGNETIC TO- 
MOGRAPHY TO MAP IN SITU WATER IN 
HEATED WELDED TUFF. 

Lawrence Livermore National Lab., CA. 

W. Daily, and A. Ramirez. 

Water Resources Research WRERAO, Vol. 25, 
No. 6, p 1083-1096, June 1989. 6 fig, 26 ref, 
append, 6 plates. DOE Contract W-7405-ENG-48. 


Descriptors: *Tomography, *Geophysics, 
*Remote sensing, *Geotomography, *Nevada Test 
Site, *Radioactive waste disposal, *Moisture con- 
tent, Performance evaluation, Rock properties, 
Heat sensing, Rock fractures, Tunnels, Tuff, Spa- 
tial distribution. 


An experiment was conducted in the G tunnel 
complex at the Nevada Test Site to evaluate geoto- 
mography as a possible candidate for in situ moni- 
toring of moisture content near a heater in densely 
welded tuff. Alterant tomographs of electromag- 
netic permittivity at 200 MHz were made of the 
densely welded tuff in two planes near a heater, 
which was used to simulate a thermal load of a 
nuclear waste container. When the 1-kW heater 
was turned on, the tomographs indicated a rapid 
and strong drying adjacent to the heater. Moisture 
loss was not symmetric about the heater but 
seemed to be influenced strongly by heterogeneity 
in the rock mass. The linear character of many 
tomographic features and their spatial correlation 
with fractures mapped in boreholes are evidence 
that drying was most rapid along certain fractures. 
When the heater was turned off, an increase in 
moisture content occurred around the heater and 
along the dry fractures. However, this process is 
much slower and the magnitude of the moisture 
increase much smaller than the changes observed 
during heating of the rock. The interpretation of 
the tomographs is preliminary until they can be 
processed without the restrictive assumption of 
straight ray paths for the signals through the 
highly heterogeneous rock mass. However, from 
these preliminary results it is concluded ‘hat geoto- 
mography can provide useful moisture content in- 
formation near a heater in densely welded tuff. 
This conclusion is based on the fact that the experi- 
mental results and their interpretation are self- 
consistent and in good agreement with behavior 
expected of the heated rock mass. (Author’s ab- 
stract) 

W89-11752 


SYMMETRIC-MATRIX TIME INTEGRATION 
SCHEME FOR THE EFFICIENT SOLUTION 
OF ADVECTION-DISPERSION PROBLEMS, 
Karlsruhe Univ. (Germany, F.R.). Inst. fuer Hy- 
dromechanik. 

For primary bibliographic entry see Field 5B. 
W89-11756 


NUMERICAL INVESTIGATION OF THE CON- 
JUGATE GRADIENT METHOD AS APPLIED 
TO THREE-DIMENSIONAL GROUNDWATER 
FLOW PROBLEMS IN RANDOMLY HETERO- 
GENEOUS POROUS MEDIA, 

Illinois Univ. at Urbana-Champaign. Dept. of Civil 
Engineering. 

P. D. Meyer, A. J. Valocchi, S. F. Ashby, and P. 
E. Saylor. 

Water Resources Research WRERAO, Vol. 25, 
No. 6, p 1440-1446, June 1989. 1 fig, 4 tab, 19 ref. 
USGS Grant 14-08-001-G1299, U.S. DOE Grant 
DOE as and NSF Grant DMS 
8703226. 


Descriptors: *Model studies, *Groundwater move- 
ment, *Porous media, *Computer programs, Data 
processing, Conjugate Gradient Method, Algo- 
rithms, Supercomputers, Mathematical models, 
Polynomials, Mathematical equations. 


Field-scale modeling of three-dimensional ground- 
water flow in randomly heterogeneous porous 
media is considered. The system of linear equations 
resulting from the finite difference discretization of 
this problem easily may involve more than a mil- 
lion unknowns. Problems of such magnitude can be 
solved practically only on supercomputers and re- 
quire an efficient iterative solution method that is 
well suited to the architecture of the particular 
computer being used. The preconditioned conju- 
gate gradient method is highly efficient for this 
groundwater flow problem, and by using an appro- 
priate preconditioning matrix the method can be 
adapted to different computers. The numerical 
software package CgCode enhances this adaptabil- 
ity. The user of CgCode must provide only subrou- 
tines for preconditioning and matrix-vector multi- 
plication. These subroutines could be tailored to 
the specific problem and machine architecture. Nu- 
merical results demonstrating the efficiency of pol- 
ynomial preconditioning for the conjugate gradient 
on both a vector machine (Cray X-MP/48) and a 
vector-parallel machine (Alliant FX/8) are pre- 
sented. In these test problems the Turning-Bands 








method was used to generate the three-dimensional 
In K (hydraulic conductivity) fields. The most 
difficult test problem involved 980,000 unknowns 
and had a In K standard deviation of 2.3. The head 
peed: solution for this problem was obtained in 59 
- unit minutes. With correct 
pr ra of the proper iterative method and precon- 
ditioner, it is possible to solve large groundwater 
Sonn - wed cheaply. (Rochester- 
W89-1178 


INTERPLAY BETWEEN PARAMETER UN- 
CERTAINTY AND MODEL AGGREGATION 
ERROR. 

Texas Univ. at Dallas, Richardson. Graduate Pro- 
gram in Environmental Sciences. 


For primary bibliographic entry see Field 5B. 
W89-11788 


OPTIMAL ESTIMATION OF CONTAMINANT 
TRANSPORT IN GROUND WATER. 
Kansas Univ., Lawrence. Dept. of Civil Engineer- 


ing. 
For primary bibliographic entry see Field 5B. 
W89-11790 


CONTROL OF 
SIMULATION 


Iowa Inst. of Hydraulic Research, Iowa City. 


For primary bibliographic entry see Field 7B. 
W89-11802 


QUALITY 
iW  DATA--A 


MERITS OF STATISTICAL CRITERIA FOR 
THE PERFORMANCE OF HYDROLOGICAL 
MODELS. 

Eidgenoessisches Inst. fuer Schnee- und Lawinen- 
forschung, Davos (Switzerland). 

J. Martinec, and A. Rango. 

Water Resources Bulletin WARBAQ, Vol. 25, No. 
2, p 421-432, April 1989. 12 fig, 2 tab, 5 ref. 


Descriptors: *Performance evaluation, *Statistical 
analysis, *Hydrologic models, *Model studies, 
pe ecg ay Mathematical studies, 
Discharge tt, Discharge hydrographs, 
Runoff, Flow discharge. 


The performance of a hydrological model is usual- 
ly assessed first by visual inspection of the meas- 
ured and computed hydrographs. Numerous statis- 
tical criteria are available for numerical evaluation 
of model accuracy in each single year, in a particu- 
lar season of the year, or in a sequence of years or 
seasons. In the last case, the problem somes 
the overall results has to be considered. If 
Sealey elias ean ea aa eevee caiaeen 
frequently, an assessment of a mode’s performance 
difficult for a potential user. Therefore, 
this study concentrates on just three criteria and 
their combined evaluation: (1) the Nash-Sutcliffe 
coefficient (R super 2), which compares the model 
computed discharge with the average measured 
discharge; (2) the ‘coefficient of gain from — 
means’ (DG) in which a uniform average dischar; 
is replaced by daily average discharges; and (3) the 
volumetric difference between the total measured 
and computed runoff (D sub v). The three criteria 
were combined in a three 
tion that allows intercom: 


mendations can be made. When calculating R 
super r2, the use of average measured discharge 
(Q from the same season or year being simulated 
as opposed to a long-term average is preferred 
when extreme seasons or years are evaluated. 
When averaging R super 2 over several seasons or 
years, use a — arithmetic average should be 
used. DG is a valuable statistic to compute because 
it is a measure of what is gained by using a particu- 
lar model instead of the daily mean ay oh ne (or 
a ‘peasant’s model’). D sub v is a valuable su 5s 
ment to visual inspection of hydrographs, 

cab = cin Os pailiagl Sint maga? ood OS bo 
produce a three-dimensional representation of 


model performance in a single diagram. (Lantz- 
'W89-11805 


ELECTROMAGNETIC DATA INTERPRETA- 
TION USING MULTIVARIATE LEAST- 
SQUARES REGRESSION. 

Soil Testing Engineers, Inc., Baton Rouge, LA. 
G. P. Boutwell, and T. A. Lawrence. 

IN: Proceedings of the FOCUS Conference on 
Eastern Regi Ground Water Issues, ber 
27-29, 1988, Stamford, Connecticut. National 
Water Well Association, Dublin, Ohio, 1988. p 3- 
20, 7 fig, 9 ref. 


: *Regression analysis, *Geophysics, 
*Electromagnetic waves, *Data in’ 
*Least squares method, *Multivariate lysis, Sta- 
tistical analysis, Groundwater pollution, Hydraulic 
conductivity, Stratigraphy, Geophysics, Plumes, 
—, instruments, Prediction, Quantitative 
ysis. 


In the realm of surface geophysics, electromagne- 
tics (EM) has proven to be an effective and power- 
ful tool. Its popularity in gy water exploration 
and contaminant plume ition has grown con- 
Tecie theses eee om 
effective, fast and —— simple. The most 
common method of EM pe spe so 
csureten aiken canal lows comparisons 
of conductivity with depth as a function of instru- 
ment This does not, however, allow 
definition. A statistical method of EM 

pny nt meg pt ng hae for use in 
undwater studies. A mathematical relationship 
is developed between a dependent variable such as 
stratum and 


equation which can then be used to predict stratum 
depth, etc., 6 ne ee ee Seno 
major advantages of this method of Multivariate 
ee ee (1) the EM 
survey serves as an extension of hard data, rather 
than a method which has to be correlated with 


luces quantifiable numbers with a high 
level of confidence. (See also W89-11916) (Lantz- 


PTT) 
W89-11917 


PREDICTING NITROGEN CONCENTRA- 
TIONS IN GROUND WATER-AN ANALYTI- 
CAL MODEL. 

IEP, Inc., Sandwich, MA. 

For primary bibliographic entry see Field 5B. 
W89-11927 


HAZARD RANKING: A JOB FOR GEOGRAPH- 
IC INFORMATION SYSTEMS. 

Nevada Univ., Las Vegas. Environmental Re- 
search Center. 

For pomey bibliographic entry see Field SE. 
W89-12053 


REVIEW AND EVALUATION OF CHEMICAL 
CONCENTRATION DATA FOR USE IN SU- 
PERFUND PUBLIC HEALTH ene 


terials. gs of the Sth National Confer- 
ence held April 19-21, 1988, Las Vegas, Nevada. 
1988. p 408-412, 8 tab, 10 ref. 


Descriptors: *Data interpretation, *Public health, 
*Water lution —_ Hs pacer Hazardous 
wastes, Chemical lysis, Data acquisition. 


Determination of the reliability and validity of 
chemical concentration data is a critical and often 
complex first step in forming Superfund public 
health evaluations. This data review step, which 
ee ee ee 
public health evaluation process, is made more 
complex by laboratory and site-specific problems 
that interfere with the generation of contenant 


ENGINEERING WORKS—Field 8 
Structures—Group 8A 


reliable data. The conditions under which certain 
types of data are used, including the impacts of 
their inclusion in the ublic health evaluation and a 
detailed evaluation of 


EPA’s chemical data validation process 
reviewed. Through various site examples, some of 
the more common problems encountered when 
evaluating data for use in public health evaluations 
discussed. vay pe limits for specific samples 
may be higher than actually detected values or 
may exceed health based criteria and so may con- 
fuse the data analysis process. Data qualifiers may 
indicate uncertainties in either contaminant identi- 
fy, concentration or both; the use of these qualified 
data may or may not significantly impact the cal- 
culation of health risks associated with reported 
concentrations. Field, trip, or laboratory blank 
samples may contain detectable levels of analytes 
making it difficult to distinguish between contami- 
nant levels which are sit-related and those due to 
sampling or laboratory contamination. Finally, 
both the identity and the reported concentration of 
tentatively identified compounds in various media 
at a site are questionable. (See also W89-12002) 
tz-. 
W89-12056 


SUMMARY OF SELECTED DATA ON CHEMI- 
CAL CONTAMINANTS IN TISSUES COLLECT- 
ED DURING 1984, 1985, AND 1986. 

National Ocean Service, Rockville, MD. Office of 
Oceanography and Marine Assessment. 

For primary bibliographic entry see Field 5B. 
W89-12105 


a INVESTIGATIONS AND TECHNI- 
IEVELOPMENTS: NATIONAL MaAP- 

PING PROGRAM, 1985-1986, 

Available from Books and Open-File Report Sec- 

tion, USGS, Box 25425, Denver, CO 80225. 

File Report 87-315, 1988. 139p, 41 fig, 2 tab, 116 


Descriptors: *Data acquisition, *Mapping, *Re- 
search priorities, Remote sensing, Computers, Car- 
tography, Satellite technology, Geography. 


The National Mapping Program of the U.S. Geo- 
logical Survey is organized into major subject 
areas of digital cartography, geodetic surveys, 
image mapping, image processing, remote sensing, 
and geographic information systems. The applica- 
tion of digital cartographic concepts is leading not 
only to automated map production, but to the 
merging analysis of and other earth 
science data in digital form-the essence of modern 
geographic information systems. Several projects 
are of special interest. These include the Division’s 
MARK II digital system development; production 
of the GLORIA sonar image atlas of the Exclusive 
Economic Zone; Global Positioning System activi- 
ties; the Chernobyl, U.S.S.R., image analysis; the 
1:250,000-scale Landstat image map of Denali Na- 
tional Park and Preserve, Alaska and the numerous 
applications of geographic information systems. 
(Author’s abstract) 

W89-12130 


8. ENGINEERING WORKS 
8A. Structures 


HOOD CHARACTERISTICS FOR 
SHAFT SPILLWAYS. 
Istanbul Univ. (Turkey). 


SIPHON- 


JHEND8S, Vol. 115, No. 5, p 636-649, May 1989. 9 
fig, 1 tab, 3 ref, append. 


Descriptors: *Spillways, *Siphons, Reservoirs, Hy- 
draulic structures, Hydraulic engineering, Hydrau- 
lic design, Measuring instruments. 


A siphon-shaft ew! is essentially a shaft spill- 
way furnished with a hood that causes siphonic 
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Group 8A—Structures 


operation. The main advantage of a siphon-shaft 
over a shaft spillway is its capability to reach 
nearly its maximum discharge capacity under a 
small head sufficient to start siphonic action, and to 
maintain nearly full capacity flow until reservoir 
level falls to the hood-skirt edge elevation. It also 
enables the reservoir management authority to reg- 
ulate the water level within the limits set by the 
crest and the scirt edge. A siphon-shaft spillway 
model was constructed in the Hydraulic Laborato- 
ry of the Technical University of Istanbul. The 
model consisted of a prismatic tank, a siphon-shaft 
spillway, and necessary supply, discharge, and 
measurement devices. An experimental study was 
conducted to determine the dimensions and shape 
of the hood for a siphon-shaft spillway consisting 
of a standard-bellmouth shaft and a hood wholly 
covering the shaft. Cylindrical hoods of various 
dimensions were tested in the search for appropri- 
ate dimensions and streamlines. The appropriate 
hood dimensions were determined by evaluating 
the results regarding the siphonic operation, dis- 
charge coefficients, and pressure conditions. The 
hood design was developed by streamlining the 
cylindrical hood of selected dimensions. The di- 
mensions and shape of the developed hood seem 
appropriate and hence its characteristic area ratios 
A sub gamma/A = 3.7 and A sub delta/A = 3.0, 
and its shape defined by the dimensionless coordi- 
nates are recommended for applications. Dimen- 
sionless graphs of discharge coefficient and pres- 
sure heads on the crest and hood for the developed 
hood were developed. (Doria-PTT) 

W89-11211 


DETENTION POND SIZING FOR MULTIPLE 
RETURN PERIODS. 

Old Dominion Univ., Norfolk, VA. Dept. of Civil 
Engineering. 

A. O. Akan. 

Journal of Hydraulic Engineering (ASCE 
JHENDS, Vol. 115, No. 5, p 650-664, May 1989. 
11 fig, 5 ref. 


Descriptors: *Detention reservoirs, *Routing, 
*Urban runoff, Storage, Flow characteristics, Out- 
lets, Mathematical equations, Mathematical 
models, Computers, Runoff, Hydrographs. 


A desk-top method to size detention ponds and the 
outlet facilities for multiple return periods is based 
on the usual reservoir routing technique, which 
couples the hydrologic storage equation with those 
describing flow through the outlet structures. The 
equations are rearranged in terms of several dimen- 
sionless parameters. A computer model is em- 
ployed to solve the governing equations using a 
finite difference scheme. The results obtained for 
carefully chosen combinations of the dimensionless 
parameters are generalized based on the concept of 
similarity. They are presented in chart form. These 
charts can be used directly, i.e., without a lengthy 
trial-and-error routing procedure, to size a deten- 
tion pond that satisfies a set of design criteria 
requiring the control of runoff for at least three 
return periods. The use of the design charts is 
illustrated through a sample application. (Author’s 


abstract) 
W89-11212 


DAMS REBCRN. 

Bureau of Reclamation, Denver, CO. 

R. Quint, and W. Fielder. 

Civil Engineering CEWRASY, Vol. 59, No. 5, p 44- 
47, May 1989. 


Descriptors: *Dam construction, *Dam rehabilita- 
tion, *Dams, *Reservoirs, *Water yield improve- 
ment, *Arizona, Reservoir design, Rehabilitation, 
Bureau of Reclamation, Dam modifications, Draw- 
down. 


Rising water prices in Arizona have necessitated 
the rehabilitation of dams without draining them. 
Therefore, the Bureau of Reclamation has plans to 
rehabilitate Theodore Roosevelt and Stewart 
Mountain dams without major reservoir draw- 
downs. The modifications for Theodore Roosevelt 
Dam include: raising the existing dam 77 ft. to 
provide both flood control and additional conser- 
vation storage; constructing a new steel arch 


bridge upstream from the dam to remove traffic 
from the structure; installing a lake tap and a 
tunnel through the left abutment; replacing the 
existing 36 MW turbine with a new unit that will 
fit into the existing scroll case; and adding aesthet- 
ics to the modified features. Stewart Mountain 
Dam located three dams downstream from Theo- 
dore Roosevelt Dam, will be stabilized, an auxilia- 
ry spillway will be built, and the existing power 
penstock, river outlet works and spillway will all 
be modified. Because of the inner-dependencies of 
all the dams, proper construction sequencing for 
the Theodore Roosevelt Dam and Stewart Moun- 
tain Dam is imperative. Therefore, the modifica- 
tion at Stewart Mountain Dam will be completed 
prior to the partial reservoir drawdown and major 
construction of Theodore Roosevelt Dam. (White- 
Reimer-PTT) 

W89-11456 


RISK ASSESSMENT OF EXTREME EVENTS: 
APPLICATION. 

McKinsey and Co., Inc., Stockholm (Sweden). 

P. O. Karlsson, and Y. Y. Haimes 

Journal of Water Resources Planning and Manage- 
ment (ASCE) JWRMDS, Vol. 115, No. 3, p 299. 
320, May2!1989. 12 fig, 8 tab, 15 ref. National 
Science Foundation Grant No. ECE85-13445 and 
Oak Ridge National Laboratory/Environmental 
Systems Management, Inc. Contract No. 41X- 
56529V. 


Descriptors: *Risk assessment, *Dam stability, 

*Dam construction, *Safety, *Structural engineer- 

ing, Risk analysis, Statistical methods, Hydrologic 

data, Cost analysis, Probabilistic process, Optimi- 

— Dam stability, Flood damage, Annual 
loods. 


The safety of many existing dams could be im- 
proved by modifying them structurally in accord- 
ance with recent advances in statistical hydrology 
and improved availability of meteorological and 
hydrological data. Any increase in safety that 
might be gained by structural changes must be 
balanced against their costs. The risk analysis 
methodology known as the partitioned multiobjec- 
tive risk method (PMRM) is explored in this paper 
through a dam-safety problem. The PMRM is well 
suited to the task of solving the probabilistic opti- 
mization problem posed by such risk-versus-cost 
considerations. With the PMRM, a number of con- 
ditional expected-damage functions are generated. 
Of these, one that represents events of a more 
extreme and catastrophic character is of icular 
interest here. The close relationship it exists 
between the expectation of damage and the statis- 
tics of extremes is shown to simplify the implemen- 
tation of the PMRM, and the relationship also 
permits the derivation of closed-form equations 
that determine (for any partitioning of the proba- 
bility axis) the expected damage, given that a flood 
with a return period that equals or exceeds a 
specific number of years occurs. Finally, an analy- 
sis is made as to how the choice of the distribution 
function representing the annual flood peaks might 
affect the conditional expectations. (Author’s ab- 
stract) 

W89-11598 


OF WASTEWATER 
— of Metropolitan Seattle-METRO, 


AUTOMATED DESIGN 
PLANTS, 


For’ primary bibliographic entry see Field 5D. 
W89-11645 


RATING SYSTEM FOR THE CONCRETE IN 
NAVIGATION LOCK MONOLITHS, 

For primary bibliographic entry see Field 8F. 
W89-11892 


DUTCH GULCH OUTLET WORKS, COTTON- 
WOOD CREEK, CALIFORNIA. 

Army Engineer Waterways Experiment Station, 
My ag oo MS. Hydraulics Lab. 

W. G. Davis. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as ADA-208037, 


Price codes: A04 in paper copy, AOI in —“. 
Technical ee HL-89-5, April 1989. 
Report. 60p, 3 fig, 5 tab, 8 4 tos, 30 dame 


Descriptors: *California, *Intakes, *Stilling basins, 
*Hydraulic structures, *Outlets, *Hydraulic 
models, *Model studies, *Flood control, *Regulat- 
ed flow, *Energy dissipation, Conduits, Reservoir 
—_ Flow profiles, Hydrodynamics, Flow dis- 
charge. 


The intake structure of the proposed Dutch Gulch 
Dam will provide effective regulation of both 
flood control and water quality releases. The 
model investigation of the outlet works for the 
proposed structure was concerned with verifica- 
tion and improvement of the hydraulic design of 
the intake structure, conduit, and stilling basin. The 
study was conducted in a 1:25-scale model of the 
outlet works, which reproduced a portion of the 
approach area, the intake structure, the outlet con- 
duit, the hydraulic jump type stilling basin, and 
approximately 400 ft of exit channel. Pressure flow 
occurred in the turbine exit chamber for turbine 
releases > 600 cu ft/sec (cfs). Enlarging the exit 
chamber portal and streamlining the portal invert 
should result in greater turbine releases under par- 
tial flow conditions. The conduit experienced slug 
flow for a wide range of flood control discharges, 
which created surges in the stilling basin and exit 
channel. The conduit was vented, resulting in a 
significant reduction of the range of discharges for 
which slug flow occurred. Pressures were positive 
throughout the intake structure for all discharges 
observed. Performance of the original design exit 
channel was inadequate, resulting in signi tly 
higher tailwaters expected. As a result of 
model tests, changes were made in the design of 
the exit channel to pass the desired discharges. The 
stilling basin baffle piers were also modified. Per- 
formance of the type 2 design exit po and 
stilling basin provided adequate energy dissi ing 
and flow conditions for all discharges (excludin 

slug flow) observed. (Author’s abstract) 
W89-11894 


INSPECTION OF THE ENGINEERING CON- 
DITION OF UNDERWATER CONCRETE 
STRUCTURES. 

Drexel Univ., Philadelphia, PA. 

S. Popovics, and W. E. McDonald. 

Available from the National Technical Information 
Service, Springfield, VA 22161. Technical Report 
REMR-CS-9, April 1989. Final Report. 81p. 10 fig, 
3 tab, 48 ref, 4 append. 


Descriptors: *Underwater, *Hydraulic structures, 
*Maintenance, *Concrete construction, *Inspec- 
tion, *Civil engineering, Design standards, Stabili- 
ty analysis, Safety. 


All civil works structures must be continually eval- 
uated for structural safety, stability, and operation- 
al adequacy. This is particularly true for underwat- 
er structures partially because it is more difficult to 
establish existing damages than it is for structures 
above the water; and partially because the under- 
water failure of many structures, such as dams, can 
produce very serious loss of lives and property. 
The overall objectives of this report is to present 
organized information essential to the evaluation 
and monitoring of the engineering condition 
needed for continued safety of underwater civil 
works structures. Specific objectives are: (a) to 
summarize the typical types of deterioration that 
occur in underwater concrete structures; (b) to 
provide engineering guidelines for inspecting the 
condition of underwater structures; and, (c) to 
provide guidelines for interpretin ng inspection data. 
As recommended in the report, the inspection and 
evaluation of the engineering condition of under- 
water structure are presented by a comprehensive 
review of the design of the structure and the 
construction techniques and materials used as well 
as its operation and maintenance history. Informa- 
tion is obtained from available engineering data on 
the structure and from onsite investigation. This 
report summarizes these activities, pertinent in- 
spection procedures and techniques, and methods 
of ovaiailion used by the Corps of Engineers and 
the US Army Engineer Waterways Experiment 





Station. Methods and procedures that were devel- 
oped by other agencies and individuals for the 
evaluation of concrete civil works structures are 
also included. Standardized and other methods that 
_ proven satisfactory for i are empha- 

sized. Methods that have potential for detection of 
the extent and cause of inadequacies in underwater 
concrete structures are also included. (Author’s 


abstract) 
W89-11905 


a DEVELOPMENT SYSTEM FOR 
Dunn Geoscience Corp., Albany, NY. 

W. O. Howard, T. V. Danahy, and M. Ianniello. 
IN: Proceedings of the FOCUS Conference on 
Eastern Regional Ground Water Issues, September 
27-29, 1988, Stamford, Connecticut. National 
Water Well Association, Dublin, Ohio, 1988. p 
559-564, 1 fig. 


Descriptors: *Deep wells, *Water supply a 
ment, *Wells, *Drilling, *Observation we 
*Water quality control, Construction methods, 
Costs, Pipes, , Monitoring, Aquifers, 
Bedrock, Air-lift devel it system, Compressed 
air, Formation water, Filtration. 


During a geohydrologic investigation of volatile 
organic contamination, five deep (100-200 ft) bed- 
rock wells were installed. An air-lift system, de- 
signed for developing deep groundwater monitor- 
ing wells was selected for well development. 
The system included enough threaded sections of 5 
ft by 1 in. schedule 40 PVC pipe and 1/2-in. 
polyethylene tubing to reach the bottom of each 
well, a double check valve that threads onto the 
base of the PVC pipe, an air compressor that is 
capable of generating at least 100 CFM at 100 
pounds/sq in and an air coalescer unit that filters 
the compressed air before it is injected into the 
Compressed air was injected through the 
evacuating 
the water within it. The double check valve system 
6 8 Se ee oe oe 
pressed air from entering we recluding any 
introduction of air into Snneionst pommcinss iad 
Upon evacuation, more -_ undwater immediately 
entered the PVC pipe ugh the check valves 
until equilibrium with the static water level was 
reached. Repeating this cycle allowed for dis- 
charge rates of over 1 i : 
The capability of this system to rapidly remove 
— quantities of groundwater from the deep 
made this an effective and efficient method 
which can be used in both overburden and bedrock 
pend By being an enclosed air-lift system, the 
of using this system over a convention- 
7 ‘air system are numerous. This system over- 
eee SS oe Se Sees wae 
the well and surrounding aquifer. The system pre- 
vents the injection of large quantities of com- 
pressed air which could possibly alter the ground- 
water chemistry. In addition, overburden monitor- 
ing wells and bedrock wells that have been in- 
stalled with a screen and gravel pack are suscepti- 
ble to serious damage (ie., pe out —— 
as a result of conventional air-lift methods. This 
risk is prevented by using this type of enclosed air- 
lift system. Finally, this system is much more effec- 
tive at containing discharging groundwater than is 
a conventional air-lift system. (See also W89- 
11916) (Lantz-PTT) 
W89-11947 


system. 
polyethylene tubing into the PVC pi 


NAVIGATION CONDITIONS AT GALLIPOLIS 
LOCKS AND DAM, OHIO RIVER: HYDRAU- 
LIC MODEL INVESTIGATION. 

Army Engineer Waterways Experiment Station, 
Vicksburg MS. Hydraulics Lab. 

L. J. Shows, and R. T. Wooley. 

Available from the National Technical Information 
Service, Springfield, VA 22161. Technical Report 
HL-89-10, May 1989. Final Report. 199p, 25 fig, 8 
tab, 50 photos, 69 plates. 


Descriptors: 7 rivers, *Dams, *Naviga- 
tion, *Locks, *Ohio River, *Hydraulic models, 
Model studies, Gates, Canal construction, Gallip- 
olis Locks and Dam, Alternative planning. 


Gallipolis Locks and Dam, located i 
River approximately 279.2 miles below w Pittsburgh, 
PA, is one of the original 46 locks and dams 
provided for navi: . The capacity of the exist- 
ing locks and their aj 


1,200-ft lock and a 600-ft lock, or two 1,200-ft 
locks in a canal bypassing the existing structure, 
with end wihees Oe whee cian iodo wie 
some improvements; and a complete replacement 
ee ee ee ee about 3 miles 
downstream. Two fixed-bed constructed to 
scales of 1:120 were used to study navigation con- 
ditions at the existing site and at the replacement 
site. The model studies indicated that conditions at 
the existing site would continue to be difficult and 
hazardous for downbound tows using the existing 
locks although some improvements could be made. 
Satisfactory navigation conditions could be devel- 
oped with one or two locks in the bypass canal at 
8 ee 
two-way traffic under most conditions with two 
locks in the bypass canal. Navigation 
for downbound tows approaching the locks with 
the replacement structure (alternate site) would 
ee ee ee ae ee cape 
ly proposed because of the 
hi velocity of currents 
satisfactory plan was dev 
structures downstream, 1 


iary walls, and the 
iees (right) bank. (Author’s abstract) 
W89-11993 


ENVIRONMENTAL ASPECTS OF RIGHTS-OF- 
WAY FOR NATURAL GAS TRANSMISSION 
PIPELINES: AN UPDATED BIBLIOGRAPHY. 
Argonne National Lab., IL. Energy and Environ- 
mental Systems Div. 

For primary bibliographic entry see Field 4C. 
W89-12092 


8B. Hydraulics 


— OF DAM-BREAK FLOW IN R-T 
University of Strathclyde, Glasgow (Scotland). 
Dept. of Civil Engineering. 

J. M. Townson, and A. H. Al-Salihi. 

Journal of Hydraulic Engineering (ASCE) 
JHENDS, Vol. iis, No. 5, p 561-575, May 1989. 
11 fig, 28 ref, append. 


Descriptors: ‘*Streamflow forecasting, *Flood 
waves, *Floods, *Model studies, *Dam failure, 
*Mathematical models, Flow, Reservoirs, Safety, 
Shallow water, Model testing, Simulation, Chan- 
nels, Hydraulic engineering. 


The method of characteristics is applied to numeri- 
cal integration of the shallow water writ- 
ten in r-t coordinates. Instant failure of a dam, 
between vertical walls which either converge or 
diverge, is then simulated. Comparisons are made 
with the Ritter and Stoker solutions for parallel 
walls and different initial depths downstream, in- 
cluding the associated positive surge. Physical 
model test results confirm expectations 
converging walls create deeper and faster flows 
downstream and vice versa. Composite wall ar- 
rangements are tested, and compari also is 
made with the simulation of dam flow in a 
contracting channel by Marshall and Menendez. 
(Author’s abstract) 

W89-11207 


ee DISTRIBUTION IN OPEN CHAN- 


Pitsburgh Univ., PA. Dept. of Civil Engineering. 
C.- 

Journal of Hydraulic Engineering (ASCE) 
JHEND8§, Vol. 115, No. 5, p 576-594, May 1989. 8 
fig, 11 ref, append. 


Descriptors: *Open-channel flow, *Velocity distri- 
bution, Mathematical equations, Estimating equa- 
tions, Probabilistic process, Entropy, iaeien 


ENGINEERING WORKS—Field 8 


Hydraulics—Group 8B 
Open channels, Flow, Simulation, Hydrau- 


Velocity distribution equations for ae channel 
flows are derived and pels gy Neg splication of i) A 
And A 


are derived by a combined 
ce ae aa akan 
eae 
ony concep the 
in a 


‘or- 


mation 
and —— the basic hydrod: 
tt adhenenr mammynemnengpane fe 


elocity occurring 
water surface. (Author’s abstract) 
W89-11208 


ee ee a 
Ecole Polytechnique Federale de Lausanne (Swit- 
zerland). Dept. de Genie Civil. 

W. H. Hager. 

Journal of Hydraulic Engineering (ASCE) 
JHEND8§, Vol. iis, No. 5, p 595-616, May 1989. 
18 fig, 2 tab, 12 ref, 5 append. 


Descriptors: *Open-channel flow, *Supercritical 
flow, *Rapid flow, *Channels, Waves, Hydraulics, 
Flow ae Momentum equation, Hy- 


configurations. Fislly the tie of 
supercritical flow conditions are verified by the 
momentum equation, thereby including the flow 

contraction at the inflow to the down- 

The prediction gave reliable results 

if the flow depths in the upstream and the lateral 
branches are of the same order. (Doria-PTT) 
W89-11209 


IN SIDE-CHANNEL SPILL- 
WAYS. 


Ecole Polytechnique Federale de Lausanne (Swit- 
zerland). Dept. de Genie Civil. 

R. Bremen, and W. H. Hager. 

Journal of Hydraulic Engineering (ASCE) 
JHENDS, Vol. 115, No. 5, p 617-635, May 1989. 
15 fig, 8 tab, 14 ref, 2 append. 


Descriptors: *Side-channel seltwers. *Spi 
*Channels, *Flow characteristics, H aan 
Tranquil flow, Profiles, Prediction, Hydraulics. 


Results of experimental observations in rectangular 
side-channel spillways are presented, with particu- 
lar attention to the effects of a nonprismatic cross 


inflow length are discussed. 
command clih puutiotoan tensd n an command 
theoretical approach, thereby including the stream- 
wise momentum contribution due to the lateral 
flow. The agreement between the computed and 
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the observed axial free surface profile is fair. The 
proposed extended model equation should be con- 
sidered whenever the bottom slope of the side 
channel is larger than a certain percentage. (Au- 
thor’s abstract) 

W89-11210 


HOOD CHARACTERISTICS FOR SIPHON- 
SHAFT SPILLWAYS. 

Istanbul Univ. (Turkey). 

For primary bibliographic entry see Field 8A. 
Wws89-11211 


HYDRAULIC JUMP IN U-SHAPED CHAN- 
NEL, 


Ecole Polytechnique Federale de Lausanne (Swit- 
zerland). Dept. de Genie Civil. 

W. H. Hager. 

Journal of Hydraulic Engineering (ASCE) 
JHENDS, Vol. 115, No. 5, p 667-675, May 1989. 7 
fig, 1 tab, 7 ref, append. 

Descriptors: *Open-channel 


flow, *Hydraulic 


jump, *Channel morphology, Conduits, Mathemat- 
ical analysis, Velocity distribution, Profiles, Flow 
characteristics, Flow pattern, Hydraulics, Stilling 
basins. 


Hydraulic jumps in circular conduits flowing par- 
tially full have received only minor attention. Lane 
and Kindsvater have collected data that led to 
partially or completely filled tail water conditions. 
Their computed sequent depths ratio slightly over- 
estimated observations. Silvester reported similar 
results. Rajaratnam pointed at the formation of 
lateral wings at the toe of the jump. Also, Rajarat- 
nam analyzed hydraulic jumps in exponential and 
circular cross sections but did not present any 
experimental data. The only observations in circu- 
lar conduits flowing partially full are due to Kun- 
statsky and Vybora. However, neither experimen- 
tal details nor basic data are presented. Some basic 
aspects of hydraulic jumps in circular conduits 
running partially full are clarified. To allow easy 
access to the flow, a U-shaped channel was used 
instead of a circular conduit. Regarding the se- 
quent depths ratio, small differences between flows 
in U-shaped and circular channels are found. Sev- 
eral types of surface profiles are discussed. The 
most interesting results pertain to the internal jump 
phenomena. For small relative inflow depth a dis- 
tinct bottom separation appears. Several flow 
zones are described and typical axial velocity dis- 
tributions are presented. The aj —— of the 
peculiarity to stilling basins of short protected 
bottom length is discussed. For larger relative 
inflow depth, the flow resembles hydraulic jumps 
in a rectangular channel. (Doria-PTT) 
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Hydraulic model tests were conducted on two 
different natural harbors to study the influence of 
diffraction and reflection of irregular waves com- 
pared to regular waves. Two types of reflective 
walls within one harbor were also tested. Irregular 
wave trains with different peak frequencies and 
groupiness factors were generated. These tests 
have shown that within the limits of the frequency 


band of the spectral energy density, irregular wave 
diffraction-reflection coefficients show less varia- 
bility and appear to give better information than do 
the ones obtained from regular wave tests. Outside 
the frequency range containing most of the energy 
of the incident wave train, high values of the 
transfer function were observed in the lower and 
upper frequency range. However, their energy 
content was relatively small, and the long wave 
energy attached to wave grouping could not be 
attributed to harbor resonance. In the high fre- 
quency range, the presence of noise is attribuied to 
the high transfer function estimates. (Author’s ab- 


stract) 
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This report presents results from a numerical 
model investigation whose primary objective was 
to evaluate general changes in circulation, cur- 
rents, and sedimentation associated with the over- 
deepening of the Newport News Channel. An ad- 
ditional objective of the study was to assess the 
effects of the over-deepening on the reported estu- 
arine circulation cell (flow convergence) off 
Hampton Flats and Newport News Point. Three 
alternative plans of over-deepening, 57, 64, and 70 
ft, were evaluated. This investigation used the 
TABS-2 finite element numerical models RMA-2V 
for hydrodynamic analysis and STUDH for sedi- 
ment transport computation with a modified ver- 
sion of an existing numerical mesh (expansion plan 
B) of the Lower James River. Results from the 
numerical hydrodynamic modeling indicated no 
velocity increases in the Willoughby Bay area. The 
maximum velocity —? identified in the Hamp- 
ton Flats are was < 0.1 ft/sec during the maximum 
flood tide. The maximum velocity change in the 
channel was 0.2 ft/sec. No circulation changes 
were identified in the base-to-plan comparison of 
velocity vector plots. Additionally, no change in 
tidal phasing or water-surface elevation was de- 
tected. The formation and location of the two- 
dimensional circulation cell off Newport News 
Point were unaffected by any of the plans. Results 
from the sedimentation modeling showed that a 
maximum decrease in shoaling in the Hampton 
Flats are was about 7%, a maximum increase in 
shoaling in the Newport News Channel was < 
1%, and a maximum increase in shoaling in the 
Willoughby Bay areas was about 6%. (Lantz-PTT) 
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This volume explains the most recent methods of 
analysis for solving hydraulic transient problems, 
focusing on practical applications in hydroelectric 
power plants, water supply systems, oil pipelines, 
open channels, and — water systems. Almost 
all important aspects of hydraulic transients are 
covered, starting with basic principles and defini- 
tions. Fully explained are: waterhammer analysis; 
resonance in pressurized piping systems; elimina- 
tion of undesirable transients; analysis of surge 
tanks using a lumped-system approach; transients 
caused by turbines and centrifugal pumps; and 
transients in cooling water systems, in oil pipelines, 
and in open channels. New areas fully explained 
are: explicit and implicit finite difference schemes; 
cooling water systems; governed hydraulic tur- 
bines; and derivation of governing equations using 
the Reynolds transport theorem. In addition, new 
information is included on: pump turbines, closed 
surge tanks, hydraulic turbine governors, and on 
recent advances in numerical methods. Case stud- 
ies of actual projects and up-to-date references are 
included. (Lantz-PTT) 
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A combination office study, field data collection, 
and numerical model study was used to determine 
the principal causes of shoaling at Green Harbor, 
MA. Results of a year-long data collection effort 
which obtained directional wave information off- 
shore of the harbor entrance revealed that the 
harbor is subjected to waves of over 12-sec peri- 
ods. Results of the wave refraction study and 
sediment transport calculation formed the basis of 
the sediment budget which identified the major 
sediment sources for each of the shoals within the 
tidal inlet system. The following recommendations 
are made: (1) reduce the west jetty lee side fillet 
which is partially responsible for building of the 
entrance shoal through dredging; (2) raise the ele- 
vation and tighten the east jetty to minimize wave 
overtopping during storms; (3) eliminate or reduce 
the length differential between the east and west 
jetties; (4) riprap the east Narrows to reduce ero- 
sion and sediment transport in the interjetty region; 
and (5) implement a beach grass planting program, 
augmented with sand fencing, for the dune region 
adjacent to Green Harbor Beach. The combination 
of beach grass and sand fencing should minimize 
the quantities of sand transported into the inter- 
jetty region by aeolian processes. (Lantz-PTT) 
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The sequencing problem for hydropower station 
development is a multidimensional problem involv- 
ing space-time decisions. A mathematical model 
that uses a combination of dynamic programming 
and mixed-integer programming is developed, and 
an efficient algorithm for its use in optimal se- 
quencing problems is presented. The dynamic-pro- 
gramming submodel (DPM) generates the alterna- 
tive possible combinations of hydropower and 
thermal power stations (i.e., states) and analyzes 
the different sequences of hydropower station de- 
velopment. The mixed-integer ———— sub- 
model (MIPM) simulates the operation of the 
power system and determines the minimum fuel- 
fay operating policy. The MIPM requires an aux- 

low regulation submodel (FRM). The com- 
rents use of the DPM, MIPM, and the FRM 
provides investment and operation decisions in one 
run. Therefore, the optimal development sequence 
of the hydropower stations and the timing of in- 
stallation of power-generating units in each station 
are obtained from the solution of the DPM-MIPM- 
FRM model. This model is applied to pea goo 
nary planning of hyd: wer stations on Wu- 
jiang River in the southwestern region of. China, 
and the results are described. (Author’s abstract) 
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Crow Dam, located approximately 7 miles south- 
east of Ronan, Montana, was completed in 1933. 
The shaft of the concrete gate tower is 94 ft high; 
it contains two 6-ft-diameter by 3-ft high cast-iron 


cylinder gates, which are used for making releases 
for irrigation. At partial openings, fluctuating hy- 
draulic loads act on the bottom of the gates and 
through the gate stems to the top of the 
tower. Resulting di 


guides. 
gate tower and the associated ‘mechanical 
ment, a rehabilitation program 
rehabilitation options were Santen (1) replace- 
ment of the cylinder gates with slide gates; and 
reconstruction of the cylinder gate system and 
restoration of the damaged areas of the gate tower. 
The original cylinder gates, guide brackets, stem 
guides, and stem guide bases were made of gray 
cast iron. Initially, the decision was to replace 
these with castings similar to the original 
ones. However, when specifications were 
out for bids in 1985, there was no response. 
were then amended to give the con- 
tractor the option of using weldments or castings. 
ee ee eee 
ing the weldment option. mpg: ede 
of fabrication from a casting to a it, adjust- 


. This 
to welding, adjustment of seat rings, and concrete 


repairs on the inner surface of the’ tower with 


make some processes obsolete or no longer cost- 
effective; the availability and types of materials 
also change with time--procuring materials called 
for in the original design may not be possible; 
original methods of obtaining certain operational 
requirements may not be practical under the reha- 
bilitation conditions; and repairing materials and 
equipment instead of replacing them may be practi- 
I —- less expensive. (Lantz-PTT) 
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A study was carried out to determine the effects of 
storage water at elevated temperatures on the rock 
surrounding a — cavern. Properties of granite 
and andesite are then measured at temperatures 
between 15 and 100 degrees Centigrade deter- 

mined in laboratory experiments. The rock proper- 

ties measured are compressive strength, tensile 
strength, tangential Young’s modulus, Poisson’s 
ratio, coefficient of thermal expansion, and thermal 
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diffusivity. Results are determined for rock speci- 
mens in both a dry and a wet condition. 
In the rock properties are adversely affect- 
ed by moisture and by an increase in temperature. 


that surrounding 
opening would not be overstressed. (Author’s 
abstract) 
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Repair of concrete in hydraulic structures general- 
ly involves removing the deteriorated concrete and 
replacing it with new, cast-in-place concrete. To 
develop alternatives to concrete removal and re- 
placement, a study was initiated to evaluate in situ 
repair procedures. Of the repair techniques identi- 
fied as being applicable to in situ repair, the pres- 
sure injection technique was selected for detailed 
laboratory evaluation. Eight injection adhesives 
were experimentally evaluated to determine their 
effectiveness in the repair of cracks in air-dried and 
water-saturated concrete. The adhesives were 
three epoxies, an emulsifiable polyester resin, fur- 
furyl alcohol, a furan resin, a high molecular 
weight (HMW) methacrylate, and a polyurethane. 
The effectiveness of the repairs was evaluated by 
ultrasonic pulse velocity measurements before and 
after injection, visual examination of cores re- 
moved from each slab, and splitting tensile 
strength tests on the cores. Results of these evalua- 
tions indicated that each of the adhesives can re- 
store the structural integrity of concrete containing 
air-dried and water-saturated cracks. However, the 
most promising adhesive was Denepox 40, a two- 
component, very low viscosity epoxy system de- 
signed specifically for pressure injection repairs. 
Once the adhesive was selected, the next step was 
to optimize the repair procedures and to evaluate 
equipment to be used in the small-scale field test. 
With the exception of several cracks in two cores, 
all of the cracks appeared to be completely filled 
with epoxy. Results of splitting tensile strength 
tests ranged from 340 to 815 pounds per square 
inch (psi) and averaged 610 psi, compared with 545 
psi for the control. A field test was performed on a 
tainter gate pier stem at Dam No. 20, Mississippi 
River. Tests conducted on discs cut from two 
cores with partially filled cracks indicated that the 
average splitting tensile strength had decreased 
from 565 to 390 psi after 100 cycles of freezing and 
thawing. The splitting tensile strength of the core 
with no visible epoxy had decreased from 4345 to 
80 psi after 100 cycles. In spite of the reductions in 
the pulse velocities and splitting tensile strengths of 
the cores with partially filled cracks, the concrete 
appeared to be in good condition, with only minor 
surface scaling and no deterioration around cracks. 


(Lantz-PTT) 
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The purpose of this report is to describe a pro- 
posed system for determining a condition index 
(CI) that numerically rates the condition of the 
concrete in a lock monolith on a scale of 0 to 100 
by evaluating each concrete deficiency. The rating 
system described here allows the CI to be deter- 
mined by the use of a visual investigation with 
limited equipment. The rating is related primarily 
to structural integrity and secondarily to service- 
ability. The CI procedure was developed by as- 
signing specific deduct values to defects which 
include the following distress categories: align- 
ment, cracking, volume loss, steel deterioration, 
and leakage and deposits. The deduct values are 
subtracted from 100 to establish the CI. Primary 
deduct values were determined with the intent of 
obtaining a CI of zero when deterioration of a 
concrete monolith caused the safety of that mono- 
lith to become critical. Nominal deduct values 


were assigned for defects in serviceability. Deduct 
values for distress categories that tend to result in 
loss of concrete from the structure (volume), and 
thus effective weight and cross section, were as- 
signed by making approximations concerning 
safety and assuming: (@) all sections were cracked 
so that no tension or cohesion existed at the sec- 
tion; and (b) the total force tending to producing 
sliding or total moment tending to produce over- 
turning was constant. The CI should be deter- 
mined on all gate monoliths, on at least one of each 
of the remaining types of monoliths, and on the 
more distressed monoliths. It is recommended that 
a minimum of 10% of the monoliths be rated. 
(Author’s abstract) 
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This report presents the results of a laboratory 
program directed toward developing and optimiz- 
ing procedures for pressure injection repairs to be 
used in the field. Once developed, the procedures 
were evaluated in a small-scale field test at Lock 
and Dam 20 on the Mississippi River, Canton, 
Missouri. The objectives of the field test were to 
demonstrate, under field conditions, the proce- 
dures developed in the laboratory and to evaluate 
the effectiveness of the materials and equipment 
selected for use. The repair work on Pier No. 27 
was limited to the top 4.2-ft of the pier stem, or 
that portion located above the archway ceiling of 
the walk-through area. The deterioration in this 
area was characterized by two major cracks that 
extended from the top of the pier stem down to the 
ceiling of the archway. Also, a network of cracks 
was visible on the upstream and downstream faces 
of the pier stem. Approximately 5 gallons of Dene- 
pox 40 epoxy was injected into the top of the pier 
stem over a period of 2 days. A number of prob- 
lems were encountered during injection, but the 
job, in general, was a success. A visual examination 
of three cores taken from Pier No. 27 after comple- 
tion of the injection repair work indicated that 
80% to 90% of the crack network within these 
cores appeared to be filled with epoxy. Tests to 
evaluate the resistance of repaired cores to deterio- 
ration due to cycles of freezing and thawing indi- 
cated at 26% decrease in the pulse velocity values 
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and a 31% decrease in the splitting tensile strength 
after being subjected to 100 cycles. An economic 
analysis of the repair procedure projects that the 
most of repairing the top 4.2-ft of a pier stem by 
epoxy injection varies between $24,535 for repair- 
ing 1 pier stem to $85,630 for repairing 10. (Lantz- 


PTT) 
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Polymeric lining materials (geomembranes) cur- 
rently are being used as the critical barrier in the 
containment of hazardous and toxic solid waste 
materials. Non-woven, polymeric fibrous geotex- 
tiles are used as cushioning layer on top of the 
geomembrane. Geotextiles are also used as porous 
wicking agents in conjunction with polymeric geo- 
grids as leachate collection systems in the design of 
active effluent control situations. Regulatory agen- 
cies are requiring landfill management to provide 
results of chemical compatability testing on geo- 
synthetic materials to be used in the sequestering of 
hazardous waste. The chemics! compatibility test 
procedures currently established by the US EPA 
are outlined in EPA Method 9090. This method 
measures changes in physical properties after expo- 
sure to leachates at ambient and elevated tempera- 
tures. Physical property testing offers a method to 
characterize the strength and serviceability of 
these materials; however, it does not help to eluci- 
date any changes that may be occurring at the 
polymer level. Modern thermal analysis techniques 
can be used to study changes that occur in the 
polymer as a function of temperature. Differential 
scanning calorimetry can give an accurate measure 
of a polymer’s crystallinity which then can be 
correlated with the polymer’s resistance to chemi- 
cal permeation. Studies indicate that thermal me- 
chanical analysis can accurately measure subtle 
changes in the polymer’s properties that can’t be 
detected with traditional physical property meas- 
urements. Additional compatibility testing can be 
performed to assess the serviceability and durabili- 
ty of geosynthetics used as barriers. Liners can be 
characterized in terms of their resistance to chemi- 
cal permeation. Initial studies show that some 
chemicals permeate through liner materials at a 
molecular level. (See also W89-12002) (Author’s 
abstract) 
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habitats, Interstitial water, Ammonia, Hydrogen 
sulfide, Fish eggs, Great Lakes, Water quality, 
Thermal stratification, Chlorophyll, Silica, Particu- 
late matter, Algae. 


Interstitial water quality was measured using the 
submersible Johnson-Link II at seven locations on 
Six Fathom Bank in Lake Huron. Waters overly- 
ing Six Fathom Bank were thermally stratified at 
10-15 m. Dissolved oxygen concentrations were at 
or above 100% saturation at all depths. Chloro- 
phyll, suspended particulate matter, and silica con- 
centrations were typical of those found in oligotro- 
phic waters. Periphyton growing on limestone 
rocks on the bank consisted of an ‘overstory’ of 
large filamentous algae (Cladaphora sp., Melosira 
sp.) occurring in macroscopic tufts up to 2 cm 
long, and a relatively uniform ‘understory’ of mi- 
croscopic algae (possibly Gomontia sp. or Gongro- 
sira sp., and Oscillatoria sp.) inhabiting the crysta- 
line lattice of the rock caine to a depth of 0.5-1.0 
mm. Both Cladophora filaments of the overstory 
and the lattice understory were colonized by a 
wide variety of microscopic (3 microns wide, up to 
20 microns long), epiphytic algae including Oscil- 
latoria sp. and numerous centric and pennate dia- 
toms. Historically, the bank was an important lake 
trout spawning ground. It is currently the focus of 
coordinated, interagency efforts to rehabilitate lake 
trout in Lake Huron. Water quality, evaluated 
from measurements of biochemical oxygen 
demand, dissolved oxygen, ammonia, and hydro- 
fie en sulfide among the rocks, would not prevent 
e trout eggs from hatching successfully on the 
(Sand-PTT) 
wasciti9s 


REPLICATION AND TREATMENT 
STRENGTH IN WHOLE-LAKE EXPERI- 


Wisconsin Univ.-Madison. Center for Limnology. 
For fae bibliographic entry see Field 2H. 
W89-11371 


CONTRIBUTION OF SEASONALLY FLOOD- 
ED LANDS AND MINOR TRIBUTARIES TO 
THE PRODUCTION OF COHO SALMON IN 
CARNATION BRITISH COLUMBIA. 

ent of Fisheries and Oceans, Nanaimo 
(British Columbia). Fisheries Research Branch. 
For primary bibliographic entry see Field 2H. 
W89-11396 


EFFECT OF SALINITY ON FREE AMINO 
ACIDS IN THE PRAWN PALAEMON ELE- 
GANS (RATHKE), 

Innsbruck Univ. (Austria). Inst. fuer Zoologie. 

G. D. Via. 

Archiv fuer Hydrobiologie AHYBA4, Vol. 115, 
No. 1, p 125-135, March 1989. 10 fig, 1 tab, 16 ref. 
Fonds zur Forderung der wissinschaftlichen Fors- 
chung in Osterreich project 3307 and Osterrei- 
chische Nationalbank project 1208. 


Descriptors: *Salinity, *Physiological ecology, 
*Shrimp, *Amino acids, Osmotic pressure, Osmot- 
ic shock, Crustaceans, Saline water, Hydrolysis, 
Proteins. 


The concentration of free amino acids (FAA) in 
Palaemon elegans were measured following 48 
hours of exposure to different hypoosmotic and 
hyperosmotic salinity stresses. A linear decrease in 
total FAA with decreasing salinity was found. The 
FAA with the highest concentrations in seawater- 
adapted P. elegans are glycine (51%), taurine 
(19%), proline (11%), arginine (6%), and alanine 
(4%). After a hypoosmotic shock from 40 to 10 ppt 
glycine, taurine, proline, and alanine lower the 
total FAA pool by 44%, whereas arginine, aspar- 
tate, glutamate, and methionine are not affected by 
environmental salinity. Below about 20 ppt most 
FAA concentrations remain more or less constant 
and intracellular volume is regulated by proline 
and glycine only. Hyperosmotic shock pol in a 
concentration increase of nearly all FAA. Between 
40 ppt to 45 ppt the essential FAA (not including 
arginine) increase by 55% indicating protein hy- 
drolysis. (Author’s abstract) 

W89-11447 


MAKING AMENDS WITH NATURE. 

H. Smallowitz. 

Civil Engineering CEWRAS, Vol. 59, No. 5, p 56- 
59, May 1989. 


Descriptors: *Stream fisheries, 


ment, Northwest Power 
Economic aspects, Costs, U: 
River, Columbia ates Water ag 


A decade ago Congress, in a move to bring back 
the fish, the Northwest Power Act author- 
izing I , Montana, Oregon, and henge nab 
form the Northwest Power Planning i 
(NPCC) to develop ways to improve fish and 
wildlife stocks in the basin. Currently the plan is 
costing about $100 miliion a year; most of that 
money is comin, ere Oe eee Sao 
ministration (BPA). A complex agreement has 
been negotiated to spill water over the dams in the 


than forcing them to 
travel the more treacherous route through tl 


clude: raising the emergency headgates on dams; 
and a the ae screens that shunt 
the fish away turbines. Work is already 
proceeding on the Yakinn Rive River where rotating 
drum screens and adult fish passages at all diver- 
sions along the river are being replaced. However, 
water quantity is also a problem, due in to 
irrigated agriculture in the area. In the Umatilla 
Basin the problem is similar to that of the Yakima; 
how to provide adequate water for fish without 
taking it from man. Plans are currently underway 
to pump water from the Columbia River for agri- 
cultural use in order to maintain water supplies in 
the Umatilla River. (White-Reimer-PTT) 
W89-11459 


PHARYNGODON IDELLA VAL., aa 
ALMICHTHYS MOLITRIX  VAL., 
TICHTHYS NOBILIS RICH.) W PIERWSZYM 
OKRESIE ZYCIA). 

BY Olsztyn- 


Instytut Ryb Contest 
Kortowo (Poland). 

AF ree bibliographic entry see Field 2H. 
11494 





KARPIA (CYPRINUS CARPIO L.) I RYB ROS- 
LINOZERNYCH (CTENOPHARYNGODON 
IDELLA VAL., PHTHALMICHTHYS 
MOLITRIX VAL., ARISTICHTHYS NOBILIS 
RICH.) W PIERWSZYM OKRESIE ZYCIA). 
Srodladowego, Olsztyn- 


For primary bibliographic entry see Field 2H. 
W89-11495 


THRESHOLD OXYGEN CONTENT IN WATER 
FOR JUVENILE STAGES OF THE CYPRINIDS 
(CTENOPHARYNGODON IDELLA VAL., HY- 
POPHTHALMICHTHYS MOLITRIX VAL., 
ARISTICHTHYS NOBILIS RICH., CYPRINUS 
CARPIO L.) (PROGOWA ZAWARTOSC TLENU 
W WODZIE DLA MLODOCIANYCH STA- 
DIOW RYB KARPIOWATYCH (CTENOPHAR- 
YNGODON IDELLA VAL., HYPOPHTHAL- 

MOLITRIX VAL.,  ARIS- 
TICHTHYS NOBILIS RICH., CYPRINUS 
CARPIO L.)). 
Instytut Rybactwa Srodladowego, Olsztyn- 
Kortowo (Poland). 


ENGINEERING WORKS—Field 8 
Fisheries Engineering—Group 81 


For primary bibliographic entry see Field 2H. 
W89-11496 


REARING OF GRASS CARP LARVAE (CTENO- 
PHARYNGODON IDELLA VAL.) IN PONDS 
RECEIVING EFFLUENTS: 


( 
IDELLA VAL.) W STAWACH ZASILANYCH 
WODA PODGRZANA: I. SCHEMAT EKSPERY- 
MENTU, TEMPERA’ YW 


, TURA I PRZEPL 
WODY W STAWACH ORAZ WYNIKI RY- 
BACKIE). 

Srodladowego, Olsztyn- 


Instytut Rybactwa 
Kortowo (Poland). 

¢ Okoniewska, W. Piotrowska-Opuszynska, and 
Roczniki Nauk Rolniczych, Seria H: Rybactwo 
RNRRB3S, Vol. 101, No. 4, p 111-127, 1988. 6 fig, 2 
tab, 28 ref. English summary. 


: *Fish management, *Fish ponds, 
*Temperature effects, *Survival, *Growth, Fish, 
Powerplants, Fertilizers, Fish stocking, Manure, 
Water temperature, Heated water. 


eee were pare out for 21 days on the 
rearing of grass carp ae in the ponds 
heated effluents from a 


page water temperature in the 
flowing water amounted to 20. phd. 


C on the average. In the 

the individual fish wei 

on Gariaaas oa Oe 

after 21 days of rearing, at 2% survival. | 

ponds with flowing warm water, the respective 
values amounted to 362.6 mg, 29.6 mm, and 63 
Fence incdegee a ww Sapte name f wageer 
the temperature, this being conditioned by rate of 
warm water flow, and less by intensity of fertiliza- 
tion. (See W89-11498 thru W89-11500) (Author’s 


abstract) 
W89-11497 


REARING OF GRASS CARP LARVAE (CTENO- 


WYLEG' IALEGO (CTENO 

YNGODON IDELLA VAL.) W STAWACH ZASI- 

LANYCH WODA PODGRZANA: II. WARUNKI 
|O-CHEMICZNE). 


FIZYCZN 3 
Instytut Rybactwa Srodladowego, Olsztyn- 
ynska, H. Skrzydlo, and K. 


ag (Poland). 

W. Piotro 
Roczniki Nauk Rolniczych, Seria H: Rybactwo 
RNRRBS, Vol. 101, No. 4, p 129-148, 1988. 8 fig, 1 
tab, 26 ref. English summary. 


Descriptors: *Fish management, *Carp, *T! 

tum: effects, *Fish ponds, Fish, Po’ ts, 
Heated water, Flow, Fertilizers, Nor a ang A * 
Primary productivity, Nitrogen, Phosphorus, N 
trients, Manure. 


Studies were carried out on the effect of water 
heating and flow in the ponds, and different fertil- 
ization upon the conditions for grass carp rearing. 
Studies were carried out in the ponds receiving 
heated effluents from a power plant in Poland. The 


was much lower than in 

to trace levels by the end of the experi- 
ment. However, primary production in relation to 
the algae biomass was proportionally higher in the 
paul with waite Se. Heated ponds were also 
characterized by low destruction, and high net 
production. Oxygen conditions were initially 
slightly worse in the heated ponds with water 
flow, becoming more and more unfavorable along 





Field 8—ENGINEERING WORKS 


Group 8I—Fisheries Engineering 


with the decrease of phytoplankton. Nutrient con- 
tent in water of the ponds under study depended 
on three factors: reeding impact of algae (most of 
all), fertilization (mostly in case of phosphorus), 
and water flow. Additional fertilization with 
manure had a negligible effect on the environmen- 
tal conditions. (See W89-11497 and W89-11499 
thru W89-11500) (Author’s abstract) 

W89-11498 


REARING OF GRASS CARP LARVAE (CTENO- 
PHARYNGODON IDELLA VAL.) IN PONDS 
HEATED EFFLUENTS: Ill. FOOD 


VAL.) W STAWACH ZASILANYCH WODA 
PODGRZANA: III. WARUNKI POKARMOWE). 
Instytut Rybactwa Srodladowego, Olsztyn- 
Kortowo (Poland). 

For primary bibliographic entry see Field 3C. 
W89-11499 


REARING OF GRASS CARP LARVAE (CTENO- 


STAWACH ZASILANYCH 
KARM) 


WODA PODGR- 
ZANA: [V. PO) 
Instytut Rybactwa 


; Srodladowego, Olsztyn- 
Kortowo (Poland). 


For primary bibliographic entry see Field 3C. 
W89-11500 


RESULTS ON EXPLORATORY FISHING 
SURVEY IN SALTO GRANDE RESERVOIR 
(RESULTADOS DE LA PROSPECCION PES- 
QUERA EN EL EMBALSE DE SALTO 
GRANDE). 

Instituto Nacional de Investigacion y Desarrollo 
Pesquero, Mar del Plata —— 

L. B. Prenski, and C. Baigun 

Rivista de Renatienien 9 Desarollo Pesquero, 
Vol. 6, No. , p 77-102, 1986. 21 fig, 10 tab, 33 ref. 
English summary. 


Descriptors: *Fish harvest, *Reservoir fisheries, 
*Argentina, Fishing gear, Mesh size, Temperature, 
Water level, Distribution, Postimpoundment. 


An exploratory fishing survey and appraisal in 
Salto Grande Reservoir was performed the first 
year after impoundment. Samples were taken bi- 
monthly at six sampling stations located in differ- 
ent regions of the lake, using a standard gang of 
gill nets. The fishing effort in each station was one 
night and the results are expressed in terms of 
catch per unit effort (CPUE). A survey of the 
species present, vulnerable to the gears used, was 
made for the exploitable species taking into ac- 
count their distribution according to the mesh size 
and the proportion of fish at commercial size. The 
catch in the areas studied were compared giving a 
mean value of the catch per unit effort for the 
whole reservoir, on the other hand, environmental 
factors such as temperature and water level are 
considered in order to examine their probable in- 
fluence on the catch per unit effort value obtained. 
(Author’s abstract) 

W89-11609 


JOINT ACTION OF AMMONIA AND NITRITE 
ON ARTEMIA NAUPLIL. 

National Taiwan Coll. of Marine Science and 
Technology, Keelung. Dept. of Aquaculture. 

For primary bibliographic entry see Field 5C. 
W89-11644 


MITIGATION, COMPENSATION, AND 
FUTURE PROTECTION FOR FISH POPULA- 
TIONS AFFECTED BY HYDROPOWER DE- 
VELOPMENT IN THE _— COLUMBIA 
SYSTEM, MONTANA, U.S 

— Dept. of Fish, Wildlife and Parks, Kali- 
Spe: 

J. Fraley, B. Marotz, J. Decker-Hess, W. Beattie, 
and R. Zubik. 

Regulated Rivers Research and Management 


RRRMEP, Vol. 3, No. 1-4, p 3-18, Jan-Apr 1989. 3 
fig, 4 tab, 28 ref. 


Descriptors: *Hydroelectric power, *Fish conser- 
vation, *Fish management, *Fish populations, 
*Dam effects, *Montana, *Columbia River, Reser- 
voir operation, Fish migration, River flows, Trout, 
Salmon, Plankton. 


The construction of Hungry Horse Dam resulted 
in estimated annual losses of 65,500 migratory ju- 
venile westslope cutthroat and 1965 adult migrato- 
ry bull trout from the Flathead Lake and River 
system. In addition, operations of Hungry Horse 
and Kerr dams caused annual losses conservatively 
estimated at 96,300 river-spawning and 131,000 
lakeshore-spawning kokanee adults. Water level 
fluctuations caused by dam operations at Libby 
and Hungry Horse reservoirs result in: (1) altered 
thermal stratification; (2) indirect losses in phyto- 
plankton and zooplankton production, (3) direct 
washout of phytoplankton and zooplankton 
through dam penstocks; (4) reductions in standing 
crop of benthic organisms and of insects on the 
water surface; and (5) reduced fish growth in the 
late summer and fall. Mitigative measures include: 
(1) 99.2 and 113.3 cu m/s minimum flows in the 
Flathead and Kootenai rivers respectively, to pro- 
tect salmonid eggs and juveniles; (2) improvement 
of fish passage to restore migrations between the 
Flathead and Swan systems; and (3) biological rule 
curves for operations at Libby and Hungry Horse 
reservoirs. To compensate for fisheries losses, en- 
hancement of spawning and rearing habitat, intro- 
ductions of hatchery juveniles, and spawning chan- 
nels are recommended. In addition, protection 
from further hydropower development for 100 
stream reaches for fish species of special concern, 
and for outstanding sport fisheries is recommend- 
ed. These and other measures will be considered 
by various agencies in developing an overall fisher- 
ies restoration plan which should be flexible, and 
employ principles of adaptive management. (Au- 
thor’s abstract) 

W89-11693 


PREDICTION OF REGULATION EFFECTS = 
NATURAL BIOLOGICAL RHYTHMS 

a “CENTRAL AFRICAN FRESHWATER 

J.L.B. Smith Inst. of Ichthyology, Grahamstown 

(South Africa). 

For primary bibliographic entry see Field 6G. 

W89-11710 


REMOVAL OF BROWN TROUT (SALMO 
TRUTTA L,); CHANGES IN POPULATION DY- 
NAMICS IN A WEIR BASIN IN WESTERN 
NORWAY. 

Bergen Univ. (Norway). Zoological Museum. 

G. G. Raddum, A. Fjellheim, and H. Saegrov. 
Regulated Rivers Research and Management 
RRRMEP, Vol. 3, No. 1-4, p 225-233, Jan-Apr 
1989. 6 fig, 2 tab, 24 ref. 


Descriptors: *Weirs, *Regulated flow, *Stream 
fisheries, *Trout, *Fish management, *Norway, 
Fish populations, Reservoirs, Population density, 
Immature growth stage, Dominance. 


The trout population in a 10.6 ha weir basin in 
western Norway has been studied over thirteen 
years. Baseline investigations were carried out 
during 1974-78, three to five years after construc- 
tion of the weir. Studies in 1983 showed that the 
1977 and 1978 year-classes were dominant. This 
dominance lasted until 1985. Removal of 75 per 
cent of the population for stocking in reservoirs 
reduced the fish biomass from 1.43 to 0.28 kg/100 
sq m. This increased the growth rate and condition 
factor of the remaining fish in subsequent years. 
The trout enter the basin mainly at age 2+ and 
3+. Ne increase in the number of immigrants was 
observed during the first two years after removal 
of fish. In the third year; however, a five-fold 
increase was measured. Most of these fish belonged 
to the 1985 year-class, which had little contact 
with the strong classes of 1977 and 1978. It was 
concluded that density-dependent factors control 
immigration to the basin, whereas a combination of 
density-dependent and independent factors act on 
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the recruitment in the riffle areas. It is suggested 
that the highest recruitment of fish is obtained by 
reducing the density-dependent effect through re- 
moving a very high proportion of the young fish, 
2+ and 3+ every year. (Author’s abstract) 
W89-11712 


EXPLOITATION RATE, SURVIVAL AND 


TED 
OTTA, SOUTHERN NORWAY. 
Environmental Division, Statsetatenes hus, N-2600 
Lillehammer, Norway. 
For primary bibliographic entry see Field 2H. 
W89-11714 


EFFECTS OF RIVER REGULATION ON THE 
STRUCTURE OF A FAST-GROWING BROWN 
TROUT (SALMO TRUTTA L.) POPULATION. 
Oslo Univ. (Norway). Zoological Museum. 

For primary bibliographic entry see Field 6G. 
W89-11715 


FLUSHING FLOW RECOMMENDATIONS 

FOR MAINTENANCE OF SALMONID 

SPAWNING GRAVELS IN A STEEP, REGU- 
LATED STREAM. 


EA Engineering, Science, and Technology, Inc., 
Lafayette, CA. 

D. W. Reiser, M. P. Ramey, S. Beck, T. R. 
Lambert, and R. E. 

Regulated Rivers Research and Management 
RRRMEP, Vol. 3, No. 1-4, p 267-275, Jan-Apr 
1989. 5 fig, 10 ref. 


Descriptors: *Regulated flow, *Anadromous fish, 
*Fish behavior, *Fish management, *Spawning, 
*California, *Flushing, *Gravel, Salmon, Stream 
discharge, Regulated rivers, Sediment transport. 


A study was conducted to develop flushing flow 
recommendations for maintaining the quantity of 
salmonid spawning gravels in the North Fork of 
the Feather River, a regulated stream in California. 
This required the development of a technique 
which would prescribe flows to remove sediments 
from the gravels without removing the gravels 
themselves, which are in finite supply in the river. 
Field studies involved the use of a ‘two-point-arc’ 
procedure which allowed depth, velocity, and sub- 
strate measurements to be concentrated over 
spawning gravels at each site. Measurements were 
repeated at each site at three different flows rang- 
ing from 1.7 to 11.3 cu m/s. The local velocity and 
depth measurements were used to evaluate hydrau- 
lic conditions within areas containing spawning 
gravels. Four flow levels were derived which 
would provide varying degrees of sediment trans- 
port and flushing; (1) surficial flushing of gravels; 
(2) mobilization of gravels; (3) surficial flushing of 
cobbles; and (4) mobilization of cobbles. Results of 
the study indicated a flushing flow of 56.6 cu m/s 
occurring as a planned release or natural flow for 
from 1-3 days would be sufficient to transport 
sediment from spawning gravels. This flow was 
intermediate to levels which maximize surficial 
gravel flushing and levels which maximize surficial 
cobble flushing. (Author’s abstract) 

W89-11716 


ABILITY OF PHABSIM TO PREDICT CHI- 
NOOK SALMON SPAWNING HABITAT. 
Department of Fisheries and Oceans, Nanaimo 
(British Columbia). Pacific Biological Station. 

C. S. Shirvell. 

Regulated Rivers Research and Management 
RRRMEP, Vol. 3, No. 1-4, p 277-289, Jan-Apr 
1989. 5 fig, 3 tab, 22 ref. 


Descriptors: *Simulation analysis, *Aquatic habi- 
tats, *Fish behavior, *Stream biota, *Model stud- 
ies, *Spawning, *Salmon, British Columbia, Pre- 
— Neyhako River, Instream flow, River me- 
chanics. 


PHABSIM (Physical HABitat SIMulation), part of 
the Instream Flow Incremental Methodology, was 





used to predict the spawning habitat used by chi- 
nook on in a 600 m long section of the Ne- 
chako River, British Columbia, Canada. Predic- 
tions of the model were a an to the location 
and amount of habitat ac’ used by adult chi- 
nook salmon in 1974, 1980, om 1986. About 3800 
sq m (70 per cent) of the spawning area actually 
used by the population were predicted as unusable 
by the ‘best’ prediction, while 87 per cent of the 
area predicted as usable reg never had recorded 
use. The ‘best’ prediction resulted from using close 
ponding spacing, frequent measurements along the 
transect, river-s; ic habitat suitability criteria, 
and modelling habitat at the fish’s position near the 
stream bottom. ding upon the spacing of the 
transects and the itat suitability criteria used, 
PHABSIM predicted 210 per cent to 660 per cent 
more spawning habitat was available than histori- 
cally had ever been used. Chinook salmon in the 
Nechako River spawn mainly on the upstream face 
of dunes, therefore, the assumption in PHABSIM 
that conditions predicted at the transects remain 
unchanged upstream and downstream part way to 
the adjacent transects was false. This assumption 
resulted in about two-thirds of the correct predic- 
tions being made for the wrong reason. The accu- 
racy of PHABSIM’s predictions for spawning 
might be improved by incorporating an index of 
river bottom toy be apd or velocity gradient into 
J haere (Author’s abstract) 


DEVELOPMENT OF HABITAT SUITABILITY 
CRITERIA FOR TROUT IN SMALL STREAMS. 
Pacific Gas and Electric Co., San Ramon, CA. 
wenn bibliographic entry see Field 2H. 


SEDIMENT TRANSPORT AND RESULTING 


‘ALIFORNIA. 
Pacific Southwest Forest and Range Experiment 
Station, Arcata, CA. 


For primary bibliographic entry see Field 2J. 
Ws89-11771 


ACIDIFICATION OF NATIVE BROOK TROUT 
STREAMS 


IN VIRGINIA. 
Virginia one Charlottesville. Dept. of Environ- 
mental Scien 
For ae bibliographic entry see Field 5B. 
W89-11776 


DETACHED CHLOROPHYTES AS NURSERY 
AREAS FOR FISH IN SULAIBIKHAT BAY, 
AIT 


Kuwait Univ., Safat. Dept. of Zool 

uwait Univ., Safat. t. o logy. 

J. M. Wright. 

Estuarine, Coastal and Shelf Science ECSSD3, 
Vol. 28, No. 2, p 185-193, February 1989. 5 fig, 2 
tab, 17 ref. Kuwait University grant SZ027. 


Descriptors: *Spawning, *Aquatic habitats, *Estu- 
arine fisheries, *Bays, *Kuwait, *Chlorophyta, 
*Fish, *Eutrophication, Nurseries, Juvenile 
growth stage, Amphipods. 


The role of accumulations of detached chloro- 
o~ as temporary nursery areas are described 
ior the fish assemblage of Sulaibikhat Bay 
(Kuwait). The chlorophytes were produced during 
the spring bloom in the intertidal and near sublit 
toral. The accumulations in the shallow near shore 
areas were at a peak during early March. During 
the time, young of the year of Liza carinata domi- 
nated the assemblage in shallow water and these 
fish were closely associated with the patches of 
detached chlorophytes, and used them as a physi- 
cal refuge and as a temporary food resource. In 
deeper water, where the catches were dominated 
by mature Leiognathus brevirostris. the numbers of 
which were dominated by mature Leignathus bre- 
virostris, the numbers of which were related to the 
volume of weed are the beginning of the bloom but 
not toward the end of the bloom. Although L. 
brevirostris appeared not to use the weed as a 
refuge this species utilized the weed as a temporary 
food resource. During the study, there was no 
evidence of weed-associated amphipods being uti- 
lized as a food resource. (Author’s abstract) 
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W89-11808 


COMPENDIUM OF 45 TROUT STREAM HABI- 
TAT DEVELOPMENT EVALUATIONS IN WIS- 
CONSIN DURING 1953-1985, 

Wisconsin Dept. of Natural Resources, Waupaca. 
Trout Resource Unit. 

For primary bibliographic entry see Field 2H. 
W89-12131 


9. MANPOWER, GRANTS 
AND FACILITIES 


9C. Research Facilities 


NATIONAL RESEARCH PROGRAM OF THE 
WATER RESOURCES DIVISION, U.S. GEO- 
LOGICAL SURVEY, FISCAL YEAR 1987. 

L. C. Friedman, and C. N. Donato. 

Available from Books and Open-File Report 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 88-346, 1988. 23lp, 7 ref, 2 
append. 


Descriptors: *Water resources research, *Geohy- 
drology, *Research i *Geoc! 
*Geomorphology, * it transport, *Ground- 
water movement, Hydrologic properties, Chemical 
analysis, Bibliographies, Ecology. 


The National Research Program (NRP) of the 
U.S. Geological Survey’s Water Resources Divi- 
sion (WRD) encompasses a broad spectrum of 
scientific investigations. The sciences of hydrolo- 
gy, mathematics, chemistry, physics, biology, geol- 
ogy, and —— are used to gain 

tal understanding of the processes o that affect the 
availability, movement, and quality of the Nation’s 
water resources. For technical administration, the 
NRP is subdivided into six disciplines with a Re- 
search Adviser assigned to each. The Research 
Adviser serves as a peer resource to the research 
projects and as a technical consultant to manage- 
ment. The six research disciplines are: (1) Ecology, 
(2) Geochemistry, (3) Geomorphology and Sedi- 
ment Transport, (4) Groundwater hydrology, (5) 
Surface-water hydrology and (6) Water chemistry. 
This report provides current information about the 
NRP on an annual basis. Organized by the six 
research disciplines, the volume contains a summa- 
ry of the problem, objective, approach, and 
progress for each project that was active during 
fiscal year (FY) 1987. pe information is 
included with each projec’ inithe form of 
reports published Cale April 1986 and May 
1987. (Lantz-PTT) 

W89-12134 


10. SCIENTIFIC AND 
TECHNICAL INFORMATION 


10A. Acquisition 
And Processing 


SAMWAT DATABASE FOR COMPUTER 
MODELS IN WATER MANAGEMENT. 
SAMWAT Report No. 2, September 1988. The 
Hague, The Netherlands. 1988. 130p. Edited by C. 
Volp and A. C. W. Lambrechts. 


Descriptors: *Computer models, *Water resources 
management, *Data storage and retrieval, *Data- 
bases, Information exchange, Groundwater man- 
agement, Rainfall-runoff relationships, Model stud- 
ies, Solute transport, Sediment transport, Sewer 
systems, Documentation, Agricultural hydrology, 
Fluid flow, The Netherlands. 


The SAMWAT (SAMenworken op het gebied van 
het onderzoek ten bohoeve van het WATerbeheer) 
database for water management computer models, 
the development of which was initiated in the 
second half of 1987, was designed to include 
models covering a wide range of different subjects. 
The design aimed at great flexibility for more 
modules. The database now consists of modules for 


groundwater, surface water and sewer —— 
rainfall-runoff relations and agricultural 

tion. It can contain a high degree of detail Necadh 
model. ee eee ee 


be cree 2 Oe ons year. Much attention 
will be given to validation and actualization of the 
information of the database. The database holds 


which the model is implemented and references on 
applications. Apart from this information 
details are included about all features of the 


tions concerning water managemeni 
abovementioned four types available in the Nether- 
lands. (Lantz-PTT) 

W89-11992 


10C. Secondary Publication 
And Distribution 


WATER SUPPLY AND WASTEWATER DIS- 
POSAL: INTERNATIONAL ALMANAC, 
VOLUME 1. 

For primary bibliographic entry see Field 5F. 
W89-11983 


WATER SUPPLY AND WASTEWATER DIS- 
POSAL: INTERNATIONAL ALMANAC, 
VOLUME 2. 

For primary bibliographic entry see Field 5F. 
W89-11984 


WATER SUPPLY AND WASTEWATER DIS- 
POSAL: INTERNATIONAL ALMANAC, 
VOLUME 3. 

For primary bibliographic entry see Field 5F. 
W89-11985 


WATER SUPPLY AND WASTEWATER DIS- 
POSAL: INTERNATIONAL ALMANAC, 
VOLUME 4. 

For primary bibliographic entry see Field SF. 
W89-11986 


WATER SUPPLY AND WASTEWATER DIS- 
POSAL: INTERNATIONAL ALMANAC, 
VOLUME 5. 


For primary bibliographic entry see Field SF. 
W89-11987 


WATER SUPPLY AND WASTEWATER DIS- 
POSAL: INTERNATIONAL ALMANAC, 
VOLUME 6. 

For primary bibliographic entry see Field SF. 
W89-11988 


WATER SUPPLY AND WASTEWATER DIS- 
POSAL: INTERNATIONAL ALMANAC, 
VOLUME 7. 

For primary bibliographic entry see Field SF. 
W89-11989 


WATER SUPPLY AND WASTEWATER DIS- 
POSAL: INTERNATIONAL ALMANAC, 
VOLUME 8. 

For primary bibliographic entry see Field SF. 
W89-11990 


WATER SUPPLY AND WASTEWATER DIS- 
POSAL: INTERNATIONAL ALMANAC, 
VOLUME 9. 

For primary bibliographic entry see Field 5F. 
W89-11991 





Field 10—SCIENTIFIC AND TECHNICAL INFORMATION 


Group 10C—Secondary Publication And Distribution 


ENVIRONMENTAL ASPECTS OF RIGHTS-OF- 
WAY FOR NATURAL GAS TRANSMISSION 
PIPELINES: AN UPDATED BIBLIOGRAPHY. 
Argonne National Lab., IL. Energy and Environ- 
mental Systems Div. 

For primary bibliographic entry see Field 4C. 
W89-12092 


NATIONAL RESEARCH PROGRAM OF THE 
WATER RESOURCES DIVISION, U.S. GEO- 
LOGICAL SURVEY, FISCAL YEAR 1987. 

For primary bibliographic entry see Field 9C. 
W89-12134 


ee — IN MARINE AND ESTUA- 
RINE JANUARY, 1977- 
MARCH. 1968: 1988: CITATIONS FROM THE NTIS 
BIBLIOGRAPHIC DATABASE, 

National Technical Information Service, Spring- 
field, VA. 

For primary bibliographic entry see Field 5C. 
W89-12141 


LINERS FOR WASTE DISPOSAL AND WASTE 
STORAGE FACILITIES, JANUARY  1976- 
APRIL, 1988: CITATIONS FROM THE 
ENERGY DATA BASE. 

National Technical Information Service, Spring- 
field, VA. 

For primary bibliographic entry see Field SE. 
W89-12142 


TOXICITY BIOASSAYS: WATER POLLUTION 


National Technical Information Service, Spring- 
field, VA. 


For — bibliographic entry see Field 5C. 
W89-1214. 


SOIL SALINITY: IRRIGATION PRACTICES 
AND EFFECTS ON CROPS AND GROUND 
WATER, JANUARY 1977-MAY 1988: CITA- 
TIONS FROM THE SELECTED WATER RE- 
SOURCES ABSTRACTS DATABASE. 

National Technical Information Service, Spring- 
field, VA. 

For primary bibliographic entry see Field 5B. 
W89-12144 


ACID MINE DRAINAGE, OCTOBER 1978-MAY 
1988; CITATIONS FROM THE NTIS BIBLIO- 
GRAPHIC DATABASE. 

National Technical Information Service, Spring- 
field, VA. 

For primary bibliographic entry see Field 5A. 
W89-12145 


POLYCHLORINATED BIPHENYLS: OCCUR- 


ASTES, 
MAY 1988: CITATIONS FROM THE SELECT- 
— RESOURCES ABSTRACTS DATA- 
National Technical Information Service, Spring- 
field, VA 
For primary bibliographic entry see Field SD. 
W89-12146 


DEEP WELL DISPOSAL, JANUARY 1977-MAY 
1988: CITATIONS FROM THE SELECTED 
ha RESOURCES ABSTRACTS DATA- 
National Technical Information Service, Spring- 
field, VA. 

For primary bibliographic entry see Field 5E. 
W89-12147 


METALS RECOVERY FROM WASTES, JUNE 
1970-APRIL 1988: CITATIONS FROM THE 
COMPENDEX DATABASE. 

National Technical Information Service, Spring- 


field, VA. 
For primary bibliographic entry see Field 5D. 
W89-12148 


METALS RECOVERY FROM WASTES, JANU- 
ARY 1977-APRIL 1988: CITATIONS FROM 
THE SELECTED WATER RESOURCES AB- 
STRACTS DATABASE. 

National Technical Information Service, Spring- 
field, VA. 

For primary bibliographic entry see Field 5D. 
W89-12149 


SANITARY LANDFALLS, JANUARY 1978- 
APRIL 1988: CITATIONS FROM THE NTIS 
BIBLIOGRAPHIC DATABASE. 

National Technical Information Service, Spring- 
field, VA. 

For primary bibliographic entry see Field 5B. 
W89-12150 


NUTRIENT REMOVAL FROM LAKES, 
PONDS, AND RIVERS, JANUARY 1977-JUNE 
1988: CITATIONS FROM THE SELECTED 
WATER RESOURCES ABSTRACTS DATA- 
BASE. 

National Technical Information Service, Spring- 
field, VA. 

For primary bibliographic entry see Field 5G. 
W89-12151 


PESTICIDE TOXICITY IN FRESHWATER 
FISH, JANUARY 1978-MAY 1988: ppm 
FROM THE LIFE SCIENCES COLLECTIO 
DATABASE. 

National Technical Information Service, Spring- 
field, VA. 

For primary bibliographic entry see Field 5C. 
W89-12152 


LEACHATE TREATMENT, JANUARY 1972- 
MARCH 1988: CITATIONS FROM THE POL- 
LUTION ABSTRACTS DATABASE. 

National Technical Information Service, Spring- 
field, VA. 

For primary bibliographic entry see Field 5G. 
W89-12153 


ASBESTOS IN DRINKING WATER, JANUARY 
1977-MARCH 1988: CITATIONS FROM THE 
SELECTED WATER RESOURCES ABSTRACTS 
DATABASE, 

National Technical Information Service, Spring- 
field, VA. 

For primary bibliographic entry see Field 5F. 
W89-12154 


DEEP WELL DISPOSAL, JANUARY = 
MARCH 1988: CITATIONS FROM 
ENERGY DATA BASE, 

National Technical Information Service, Spring- 
field, VA. 

For primary bibliographic entry see Field 5E. 
W89-12155 


WASTEWATER TREATMENT, JUNE 1976- 
MARCH 1988: CITATIONS FROM THE 
ENERGY DATA BASE. 

National Technical Information Service, Spring- 
field, VA. 

For primary bibliographic entry see Field 5D. 
W89-12156 


OIL SPILLS: BIOLOGICAL EFFECTS, JUNE 
1981 TO FEBRUARY 1988: CITATIONS FROM 
THE NTIS BIBLIOGRAPHIC DATABASE. 
National Technical Information Service, Spring- 
field, VA. 

For primary bibliographic entry see Field SC. 
W89-12157 


WASTEWATER TREATMENT: LAGOONS, 
JANUARY 1977-FEBRUARY 1988: CITATIONS 


FROM THE SELECTED WATER RESOURCES 
ABSTRACTS DATABASE. 

National Technical Information Service, Spring- 
field, VA. 

For primary bibliographic entry see Field 5D. 
W89-12158 


SEWAGE SLUDGE PRETREATMENT AND 
DISPOSAL, DECEMBER  1981-FEBRUARY 
1988: CITATIONS FROM THE NTIS BIBLIO- 
GRAPHIC DATABASE. 

National Technical Information Service, Spring- 
field, VA. 

For primary bibliographic entry see Field 5D. 
W89-12159 


DREDGING: BIOLOGICAL EFFECTS, JANU- 
ARY 1979-FEBRUARY 1988: CITATIONS 
porn ong THE NTIS BIBLIOGRAPHIC DATA- 
National Technical Information Service, Spring- 
field, VA. 

For primary bibliographic entry see Field 6G. 
W89-12160 


HEAVY METALS IN DRINKING WATER: 
STANDARDS, SOURCES, AND EFFECTS, JAN- 
UARY 1977-DECEMBER 1987: CITATIONS 


National Technical Information Service, Spring- 
field, VA. 

For primary bibliographic entry see Field 5F. 
W89-12161 


OIL POLLUTION SAMPLING, DETECTION, 
AND ANALYSIS, JANUARY 1976-JANUARY 
1988: CITATIONS FROM THE NTIS BIBLIO- 
GRAPHIC DATABASE. 

National Technical Information Service, Spring- 
field, VA. 

For primary bibliographic entry see Field 5A. 
W89-12162 


HEAVY METALS IN DRINKING WATER: 
STANDARDS, SOURCES, AND JAN- 
UARY 1970-JUNE 1988: CITATIONS FROM 
THE NTIS BIBLIOGRAPHIC DATABASE. 
National Technical Information Service, Spring- 
field, VA. 

For primary bibliographic entry see Field 5F. 
W89-12163 


pal pe TREATMENT: OZONATION 
JUIPMENT, 


PROCESSES AND EQ’ JANUARY 
1977-JULY 1988: CITATIONS FROM THE SE- 
Ww. URCES ABSTRACTS 


a VA. Technical Information Service, Spring- 
ie 

For primary bibliographic entry see Field 5D. 
W89-12164 


peo AND INDUSTRIAL WASTE TREAT- 
JANUARY 1977-JULY 
1988. CITATIONS FROM THE SELECTED 
be RESOURCES ABSTRACTS DATA- 
National Technical Information Service, Spring- 
field, VA. 
For primary bibliographic entry see Field 5D. 
W89-12165 


ACTIVATED CHARCOAL FILTERS: WATER 
TREATMENT, POLLUTION CONTROL, AND 
INDUSTRIAL APPLICATIONS, JANUARY 
1970-JULY 1988: CITATIONS FROM THE U.S. 
PATENT BIBLIOGRAPHIC DATABASE. 

Ceske Vysoke Uceni Technicke v Praze. Faculty 
of Civil Engineering and Architecture. 

For primary bibliographic entry see Field 5F. 
W89-12166 





POLYELECTROLYTES: WASTEWATER AND 
SEWAGE TREATMENT, JANUARY 1977-JUNE 
1988: CITATIONS FROM THE SELECTED 
WATER RESOURCES ABSTRACTS DATA- 


BASE. 

National Technical Information Service, Spring- 
field, VA. 

For primary bibliographic entry see Field SD. 
W89-12167 


SLUDGE DEWATERING: SEWAGE AND IN- 
DUSTRIAL WASTES, JANUARY 1978-JANU- 
ARY 1988: CITATIONS FROM THE POLLU- 
TION ABSTRACTS DATABASE. 

National Technical Information Service, Spring- 
field, VA. 

For primary bibliographic entry see Field SE. 
W89-12168 


POLYCHLORINATED BIPHENYLS: OCCUR- 
RENCE IN SEDIMENTS AND SOILS, JANU- 
ARY 1977-JANUARY 1988: CITATIONS FROM 
THE SELECTED WATER RESOURCES AB- 
STRACTS DATABASE. 

National Technical Information Service, Spring- 
field, VA. 

For primary bibliographic entry see Field 5B. 
W89-12169 


pt app gg a BIPHENYLS IN THE 
FRESHWATER ENVIRONMENT, JANUARY 
1977-JANUARY 1988: CITATIONS FROM THE 
SELECTED WATER RESOURCES ABSTRACTS 
DATABASE. 

National Technical Information Service, Spring- 
field, VA. 

For primary bibliographic entry see Field 5C. 
W89-12170 


BIODETERIORATION OF OIL SPILLS, JANU- 
ARY 1970-JANUARY 1988: CITATIONS FROM 
THE NTIS BIBLIOGRAPHIC DATABASE. 
National Technical Information Service, Spring- 
field, VA. 


SCIENTIFIC AND TECHNICAL INFORMATION—Field 10 


For primary bibliographic entry see Field 5G. 
Wws89-12171 


GROUND WATER POLLUTION: 
STUDIES, DECEMBER 1984-JANUARY 1988: 
CITATIONS FROM THE NTIS BIBLIOGRAPH- 
IC DATABASE. 

National Technical Information Service, Spring- 
field, VA. 

For primary bibliographic entry see Field 5B. 
W89-12172 


10D. Specialized Information 
Center Services 


TERRAIN-BASED 
TION SYSTEM, 
Toronto Univ. (Ontario). Dept. of Geography. 


L. E. Band. 
HYPRE3, Vol. 3, No. 2p 


WATERSHED INFORMA- 


Hydrological 
151-162, April/June 1989. 7 fig, 2 tab, 15 rel 
NASA Grant NAGW-1234. 


Descriptors: *Data storage and retrieval, *Water- 
sheds, *Catchment areas, *Topology, *Hydrologic 
pa collections, *Information systems, Drainage 

Parameterization, Runoff, Hydrologic 
pone Algorithms. 


A framework for a watershed inf 
is guluaet ia sinh he aaah ion 
basin is closely followed in the data 
pe ge is partitioned into a set of subcatch- 
ts and that are organized around the 
network, automatically extracted and de- 
standard digital elevation data. A set of 
recursive algorithms perform the actual “—. 
graphic feature extraction and synthesis into a 
basin model, and also serve as the basis for process- 
ing re; information. The techniques are par- 
ticularly well suited to support and 
distributed components runoff models as full hy- 
drologic connectivity throughout the basin is ex- 
plicitly defined. Full scale flexibility in terms of the 
representation of the topography and aggregation 


tion system 


fined 


Preparation Of Reviews—Group 10F 


of physical units is achieved by the recursive 
nature of the data structure, allowing straightfor- 
ward translation between scales and the investiga- 
tion and choice of the iate scale for various 
hydrologic application. (Au 's abstract) 
W89-11286 


CONCEPTUAL DESIGN FOR THE NATIONAL 
WATER INFORMATION SYSTEM. 


For primary bibliographic entry see Field 7A. 
W89-12126 


10F. Preparation Of Reviews 


DEGRADATION OF ATRAZINE AND RELAT- 
ED S-TRIAZINES 


Kansas State Univ., Manhattan. Dept. of Chemical 


Engineering. _ ; 
primary bibliographic entry see Field 5B. 
W89-11197 


For 


VIRUS REMOVAL BY DRINKING WATER 
TREATMENT PROCESSES. 


Institut Armand- ~ , Laval (Quebec). Centre 
de Recherche en V: 


For primary bib! ar SF. 
W89-11198 


ORINOCO RIVER: A REVIEW OF HYDRO- 
BIOLOGICAL RESEARCH, 

Fundacion La Salle de Ciencias Naturales, San 
Felix (Venezuela). 


For primary bibliographic entry see Field 2E. 
Wwas-l1726- 1726 


OF CARBON 
TER. 
California Univ., Davis. Dept. of Environmental 


Toxicology. 
For primary bibliographic entry see Field SC. 
W89-12096 








ABANDONED WELLS 
Abandonment of Groundwater Monitoring 
Wells at the Savannah River Plant, Aiken, South 
Carolina. 
W89-11929 5G 


ABSORPTION 
Approximate Solution for One-Dimensional Ab- 
sorption in Unsaturated Porous Media, 
W89-11781 2G 


ACCLIMATIZATION 
Activated Sludge Treatment of Wastewater 
from a Nylon 6 Manufacturing Plant. 
W89-11223 5D 


ACETATES 
Kinetics of Acetate and Methanol Conversion 
Into Methane in Eutrophic Sediments and its 
Application in Anaerobic Systems. 
'W89-11078 2H 


ACID MINE DRAINAGE 
Acid Mine Drainage, October 1978-May 1988: 
Citations from the NTIS Bibliographic Data- 
base. 


W89-12145 SA 


ACID RAIN 
Homogeneous Catalytic Oxidation of Aqueous 
Sulfur([V) by Transition Metal Ions, Part III: 
Effect of  Iron(ill), Copper(II) and 
Manganese(II) and Synergistic Catalysis. 
W89-11222 5D 


Influence of Mineral Weathering Reactions on 
the Chemical Composition of Soil Water, 
Springs, and Groundwater, Catoctin Mountains, 
Maryland. 

W89-11288 5B 


Nitrate, Sulfate and Hydrogen Fluxes Through a 
Boreal Forest Snowpack During the Spring 
Melt Period. 

W89-11345 5B 


Detectability of Acid Producing Reactions in 
Natural Clouds. 
W89-11451 5A 


Non-Linear Response of Wet Deposition to 
Emissions Reduction: A Model Study. 
W89-11452 5G 


Estimates of Regional Contributions to Wet 
Acid Deposition in Western Massachusetts 
During the Summer of 1984. 

W89-11453 5B 


Effects of Surface Wetness on the Evolution and 
Vertical Transport of Submicron Particles. 
W89-11539 5B 


Relationship Between Particulate Chemistry and 
Air Masses in Southern Indiana, 
W89-11540 5B 


Background Trends of pH of Precipitation over 
India. 


W89-11610 2B 


Long-Term Effects of Pollutants on pH of Rain 
Water in North India. 
W89-11611 5B 


Spread of Acid Rain over India. 
W89-11612 5B 


Biological Impoverishment in Lakes of the Mid- 
western and Northeastern United States from 
Acid Rain. 

W89-11621 5C 
Atmospheric Sulfur Deposition 1950-1985 In- 


ferred from Sulfate in Groundwater. 
W89-11754 5B 


SUBJECT INDEX 


Estimated Background Concentrations of Sul- 
fate in Dilute Lakes. 
W89-11785 5B 


Acid Toxicity and Aquatic Animals. 
W89-11837 5C 


Causes and Consequences of Surface Water 
Acidification, 
W89-11838 5B 


ACID RAIN DATA 


Influence of Dissolved Organic Carbon on pH 
Measurements of Low Solute Content Waters, 
W89-11822 5A 


ACID RAIN EFFECTS 


Relationship of Catchment Topography and Soil 
Hydraulic Characteristics to Lake Alkalinity in 
the Northeastern United States, 

W89-11253 2K 


Light Utilization Efficiency as a Function of 
Stored CO2 in Leaves of Some Acidtolerant 
Aquatic Macrophytes. 

W89-11321 2H 


Relationships Between Seepage Chemistry and 
Flow Path Through the Near-shore Sediments 
of an Acidic Lake. 

W89-11341 5C 


Effects of Acidification on the Invertebrate Por- 
tion of the Aufwuchs in a Mesocosm Experi- 
ment, 

W89-11343 5C 


Early Zooplankton Response to Experimental 
Acidification in Little Rock Lake, Wisconsin, 
USA. 

W89-11344 5C 


Monitoring of Acidification by the Use of 
Aquatic Organisms. 
W89-11346 7B 


Hydrogeochemical Controls for Inorganic Alu- 
minum in Acidic Stream and Soil Waters at Two 
Upland Catchments in Wales. 

W89-11380 2A 


Influence of Aqueous Aluminium and Organic 
Acids on Measurement of Acid Neutralizing Ca- 
pacity in Surface Waters. 

W89-11401 5B 


Response of White Clover (Trifolium repens L.) 
and Ryegrass (Lolium perenne L.) to Acid Rain 
in Situations of Species Interferences. 

W89-11527 5C 


Sensitivity of Forest Plant Reproduction to 
Long-Range Transported Air Pollutants: The 
Effects of Wet Deposited Acidity and Copper 
on Reproduction of Populus tremuloides. 

W89-11528 5C 


Changes in Na, K, Ca, Mg and Al Content of 
Submersed Leaf Litter, Related to Ingestion by 
the Amphipod Gammarus pulex (L). 

W89-11545 2H 


Changes in Diatom-Inferred pH and Acid Neu- 
tralizing Capacity in a Dilute, High Elevation, 
Sierra Nevada Lake since A.D. 1825. 

W89-11552 5B 


Adsorption of Aluminium by Stream Particu- 
lates. 
W89-11646 5B 


Acidity Status and Phytoplankton Species Rich- 
ness, Standing Crop, and Community Composi- 
tion in Adirondack, New York, U.S.A. Lakes. 
W89-11653 5C 


Planktonic Rotifer Community Structure in Adi- 
rondack, New York, U.S.A. Lakes in Relation to 


Acidity, Trophic Status and Related Water 
Quality isti 

W89-11654 5C 
Acidification of Native Brook Trout Streams in 
Virginia. 

W89-11776 5B 


Acid Toxicity and Aquatic Animals. 

W89-11837 5C 
Fish Survival in Acid Waters. 

W89-11840 5C 


Field Studies on Fisheries in Acid Waters in the 
United Kingdom. 
W89-11841 5C 


Episodic Changes in Water Quality and Their 
Effects on Fish. 
W89-11842 5c 


Acid-Base Regulation in Fishes. 1. Mechanisms. 
W89-11843 5C 


Acid-Base Regulation in Fishes. 2. Biological 
Responses and Limitations. 
W89-11844 5C 


Intracellular pH Regulation and the Effects of 
External Acidification. 

W89-11845 SC 
Physiological Problems of Fish in Acid Waters, 
W89-11846 5C 
Laboratory Studies on Invertebrate Survival and 
Physiology in Acid Waters. 

W89-11847 5C 


Physiological Problems of Crayfish in Acid 
Waters, 
W89-11848 5C 


Effects of Hydrogen and Aluminium Ions on 
Fish Gills, 

W89-11849 5G 
Combined Effects of pH and Trace Metals on 
Fish Ionoregulation, 

W89-11850 5c 


Endocrine Responses to Acid Stress in Fish. 
W89-11851 5C 


ACID STREAMS 
Invertebrate Communities in Acid Streams. 
W89-11839 5C 


ACIDIC WATER 
Relationships Between Seepage Chemistry and 
Flow Path Through the Near-shore Sediments 
of an Acidic Lake. 
W89-11341 5c 


Effects of Acidification on the Invertebrate Por- 
tion of the Aufwuchs in a Mesocosm Experi- 
ment, 

W89-11343 5C 


Early Zooplankton Response to Experimental 
Acidification in Little Rock Lake, Wisconsin, 
USA. 

W89-11344 5C 


Monitoring of Acidification by the Use of 
Aquatic Organisms. 
W89-11346 7B 


Hydrogeochemical Cuntrols for Inorganic Alu- 
minum in Acidic Stream and Soil Waters at Two 
Upland Catchments in Wales. 

W89-11380 2A 


Influence of Aqueous Aluminium and Organic 
Acids on Measurement of Acid Neutralizing Ca- 
pacity in Surface Waters. 

W89-11401 5B 





ACIDIC WATER 


Metal Interactions with Microbial Biofilms in 
Acidic and Neutral pH Environments. 
W89-11512 2K 


Acidity Status and Phytoplankton Species Rich- 
ness, Standing Crop, and Community Composi- 
tion in Adirondack, New York, U.S.A. Lakes. 
W89-11653 5C 


Planktonic Rotifer Community Structure in Adi- 
rondack, New York, U.S.A. Lakes in Relation to 
Acidity, Trophic Status and Related Water 
Quality Characteristics. 

W89-11654 - 


Acidification of Native Brook Trout Streams in 
Virginia. 
W89-11776 5B 


Acid Toxicity and Aquatic Animals. 
W89-11837 5C 


Causes and Consequences of Surface Water 
Acidification, 
W89-11838 5B 


Fish Survival in Acid Waters. 
W89-11840 5C 


Field Studies on Fisheries in Acid Waters in the 
United Kingdom. 
W89-11841 ss 


Intracellular pH Regulation and the Effects of 
External Acidification. 
W89-11845 5C 


Physiological Problems of Fish in Acid Waters, 
W89-11846 SC 


Laboratory Studies on Invertebrate Survival and 
Physiology in Acid Waters. 
W89-11847 5C 


Physiological Problems of Crayfish in Acid 
Waters, 
W89-11848 5C 


Endocrine Responses to Acid Stress in Fish. 
W89-11851 5C 


ACIDIFICATION 
Monitoring of Acidification by the Use of 
Aquatic Organisms. 
W89-11346 7B 


ACIDITY 
Influence of Dissolved Organic Carbon on pH 
Measurements of Low Solute Content Waters, 
W89-11822 5A 


ACTINOMYCES 
Isolation and Identification of Actinomycetes 
Present in Activated Sludge Scum. 
W89-11105 5D 


Actinomycete Scum Problems in Australian Ac- 
tivated Sludge Plants. 
W89-11145 5D 


ACTIVATED CARBON 
Biodegradation of Synthetic Organic Chemicals 
in GAC Beds. 
W89-11138 5D 


Treatment of Petrochemical Wastewaters-The 
State of the Art. 
W89-11218 5D 


Activated Carbon as an Advanced Treatment 
for Petrochemical Wastewaters. 
W89-11231 5D 


Biological Regeneration of Activated Carbon. 
W89-11362 5D 


Ammonia, Nitrite and Nitrate Nitrogen Remov- 
al from Polluted Source Water with Ozonation 
and BAC Processes. 

W89-11690 5F 


SU-2 


SUBJECT INDEX 


Influence of Background Organic Matter on 
GAC Adsorption, 
W89-11739 5F 


Catalytic Oxidation and Carbon Adsorption for 
VOC Emissions from Air Strippers. 
W89-12063 5G 


Activated Charcoal Filters: Water Treatment, 
Pollution Control, and Industrial Applications, 
January 1970-July 1988: Citations from the U.S. 
Patent Bibliographic Database. 

W89-12166 5F 


ACTIVATED SLUDGE 


Diversity of Activated Sludge Microbial Com- 
munities as Described by the Fundamental 
Niche Concept, 

W89-11075 5D 


Morphology, Physiology, and Nutrition of a 
Sulfur-Oxidizing Filamentous Organism Isolated 
from Activated Sludge. 

W89-11103 5D 


Isolation and Identification of Actinomycetes 
Present in Activated Sludge Scum. 
W89-11105 5D 


Study of the Feasibility of Using Activated 
Sludge as Seed Material for an Anaerobic Reac- 
tor, 

W89-11134 5D 


Floc-Load as it Relates to Enzymatic Transfer 
of Soluble Substrate and Sludge Bulking Con- 
trol. 

W89-11142 5D 


Occurrence of Filamentous Bacteria in Activat- 
ed Sludge (Bulking Sludge), Isolation and Char- 
acterization. 

W89-11146 5D 


In-Situ Adaptation of Activated Sludge by 
Shock Loading to Enhance Treatment of High 
Ammonia Content Petrochemical Wastewater. 
W89-11221 5D 


Activated Sludge Treatment of Wastewater 
from a Nylon 6 Manufacturing Plant. 
W89-11223 5D 


Effect of Petrochemical Activated Sludge on 
Soil Properties. 
W89-11225 SE 


Surfactant Adsorption by Activated Sludge 
(Tensid-Adsorption an Belebtschlamm). 
W89-11433 5D 


Wastewater Treatment: Maximum Flexibility on 
a Commercial Scale. 
W89-11455 5D 


Incubation Studies of the Fate of Organic Nitro- 
gen in Soils Amended with Activated Sludge. 
W89-11574 SE 


Wastewater Nutrient Removal by Chlorella pyr- 
enoidosa and Scenedesmus sp. 
W89-11824 5D 


Analysis of Nitrification during the Aerobic Di- 
gestion of Secondary Sludges, 
W89-11825 5D 


ACTIVATED SLUDGE PROCESS 


Activated Sludge Treatment of Ethoxylate Sur- 
factants at High Industrial Use Concentrations. 
W89-11086 5D 


Impact of Chemostat Discharge Containing Oil 
Degrading Bacteria on the Biological Kinetics of 
a Refinery Activated Sludge Process, 

W89-11087 5D 
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Bay. 

W89-11563 2L 


BIORECLAMATION 
In Situ Flushing and Bioreclamation Technol- 
ogies at a Creosote-Based Wood Treatment 
Plant. 
W89-12014 5G 


BIORHYTHMS 
Prediction of Regulation Effects on Natural Bio- 
i Rhythms in South-Central African 
Freshwater Fish. 
W89-11710 6G 


BIOSYNTHESIS 
Adenine Incorporation into DNA as a Measure 
of Microbial Production in Freshwaters. 
W89-11524 2H 


BIOTRANSFORMATION 
Microbial Transformations of Azaarenes in Cre- 


5B 


Degradation of Trichloroethylene by Methano- 
trophic Bacteria in a Laboratory Column of 
Saturated Aquifer Material. 

W89-11093 5G 


Relative Values of Oxygen, Nitrate, and Sulfate 
to Terminal Microbial Processes in the Sedi- 
ments of Lake Superior. 

W89-11191 2H 


Environmental Significance of the Potential for 
mer(Tn21)-Mediated Reduction of Hg(2+) to 
Hg(0) in Natural Waters. 

W89-11508 5B 


Microbial Growth and Detritus Transformations 
During Decomposition of Leaf Litter in a 
Stream. 

W89-11550 2H 


Biotransformation of Mercury by Bacteria Iso- 
lated from a River Collecting Cinnabar Mine 
Waters. 

W89-11665 5B 


Volatilization of Fluorescein Mercuric Acetate 
by Marine Bacteria from Minamata Bay. 
W89-11815 5B 
Metabolism of Polycyclic Aromatic Hydrocar- 
bons in the Aquatic Environment. 

W89-11826 5B 





BIOTRANSFORMATION 


Biotransformation and Disposition of PAH in 
Aquatic Invertebrates. 
W89-11829 5B 


Biotransformation and Disposition of Polycyclic 
Aromatic Hydrocarbons (PAH) in Fish. 
W89-11830 5B 


Enzymes Involved in Metabolism of PAH by 
Fishes and Other Aquatic Animals: Oxidative 
Enzymes (or Phase I Enzymes). 

W89-11831 5B 


Metabolic Activation of PAH in Subcellular 
Fractions and Cell Cultures from Aquatic and 
Terrestrial Species. 

W89-11833 5B 


BIRDS 
Monitoring Bird Population Densities along the 
Colorado River in Grand Canyon: 1987 Breed- 
ing Season. 
W89-12097 6G 


BISCAYNE AQUIFER 
Contamination Assessment and Remedial Alter- 
natives for Former Waste Oil Processing Facili- 
ty Contaminating the Biscayne Aquifer. 
W89-12039 5G 


BOILER WATER 
Resins for High-Purity Water Production. 
W89-11466 5F 


BOREHOLE GEOPHYSICS 
Lithologic, Geophysical, and Well-Construction 
Data for Observation Wells in the Melton 
Valley Area, Oak Ridge Reservation, Tennessee. 
W89-11492 2F 


Application of Cross-Well Voltage Measure- 
ments for Assessing Fracture Flow Hydrology. 
W89-11918 ‘ 7B 


BOREHOLES 
Bouwer and Rice Slug Test-An Update, 
W89-11272 7B 


Identifying Fracture Interconnections Between 
Boreholes Using Natural Temperature Profiling: 
I. Conceptual Basis. 

W89-11282 2F 


Diagnosis of Seventy Municipal Water Supply 
Boreholes in Lima, Peru. 
W89-11681 3B 


BOSTON HARBOR 
Boston Harbour: Past Problems and Future So- 
lutions. 
W89-11860 SE 


BOTTOM SEDIMENTS 
Submersible Studies of Current-Modified 
Bottom Topography in Lake Superior. 
W89-11181 2H 


Sediment Reworking and Transport in Eastern 
Lake Superior: In Situ Rare Earth Element 
Tracer Studies. 

W89-11183 2H 


Submersible-Deployed Video Sediment-Profile 
Camera System for Benthic Studies. 
W89-11184 7B 


Geochemical Partitioning of Pb, Zn, Cu, Fe, and 
Mn Across the Sediment-Water Interface in 
Large Lakes. 

W89-11185 2K 


Geochemistry of Rare Earth Elements in 
Benthic Layer Particulate Matter and Sediments 
of Lake Superior. 

W89-11186 2K 


Pore Water Profiles and Early Diagenesis of 
Mn, Cu, and Pb in Sediments from Large Lakes. 
W89-11187 2H 
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SUBJECT INDEX 


Variations in Sediment Accumulation Rates and 
the Flux of Labile Organic Matter in Eastern 
Lake Superior Basins. 

W89-11189 2H 


In Situ Studies of Organism-Sediment Relation- 
ships in the Caribou Island Basin, Lake Superior. 
W89-11193 2H 


Burbot (Lota lota) Biogenic Sedimentary Struc- 
tures in Lake Superior. 
W89-11196 2H 


Dune Migration in a Steep, Coarse-Bedded 
Stream. 
W89-11259 2J 


Estimating Constituent Loads. 
W89-11261 2J 


Evaluation of a Linear Bank Erosion Equation. 
W89-11267 2J 


Particle Size Analysis of the Sediment Suspend- 
ed in a Proglacial Stream: Glacier de Tsidjiore 
Nouve, Switzerland. 

W89-11284 2J 


Influence of Artificial Stream Bottom Siltation 
on Ephemeroptera in Emergence Traps, 
W89-11443 2H 


Organo-tins in Sediments and Mussels from the 
Sado Estuarine System (Portugal). 
W89-11650 5B 


BOUNDARY CONDITIONS 
Contaminant Transport in a Single Fracture: 
Periodic Boundary and Flow Conditions. 
W89-11248 5B 


Boundary Conditions and Point Sources in the 
Finite Element Integration of the Transport 
Equation, 

W89-11255 2F 


BRACKISH WATER 


Continuous Inflow of Seawater and Outflow of 
Brackish Water in the Substratum of the Karstic 
Island of Cephalonia. 

W89-11379 2F 


Cyclestheria hislopi (Baird, 1895) (Branchiopo- 
da: Conchostraca) in Yewa River, Nigeria. 
W89-11448 2H 


Ecological Effects of Pentachlorophenol on the 
Brackish-water Amphipod Gammarus tigrinus. 
W89-11449 5C 


Biological Survey on the Brackish Tidal Flats of 
Sinoeri (Namyang) and the Nagdong River Es- 
tuary, Korea. 

W89-11585 2L 


BRAZIL 
Vertical Distribution and Resource Allocation 
of Ruppia Maritima L. in a Southern Brazilian 
Estuary. 
W89-11369 2L 


Effects of Isolation on the Water Status of 
Forest Patches in the Brazilian Amazon. 
W89-11819 4C 


BRINE SHRIMP 
Joint Action of Ammonia and Nitrite on Arte- 
mia Nauplii. 
W89-11644 x 
BRINES 
Brine Disci.arge and Salinization, Concho River 


Watershed, West Texas. 
W89-11280 5B 


Deuterium in the Dead Sea: Remeasurement and 
Implications for the Isotopic Activity Correc- 
tion in Brines. 

W89-11407 7B 


BRITISH COLUMBIA 
Contribution of Seasonally Flooded Lands and 
Minor Tributaries to the Production of Coho 
Salmon in Carnation Creek, British Columbia. 
W89-11396 2H 


Metals in Northeast Pacific Coastal Sediments 
and Fish, Shrimp, and Prawn Tissues. 
W89-11421 5B 


Spatial and Temporal Trends of Diatom Flux in 
British Columbian Fjords. 
W89-11560 2L 


Marine Environmental Quality Management in 
British Columbia. 

W89-11861 5G 
Fjord Sedimentation in Northern British Colum- 


bia. 
W89-12120 2J 


BRUSH MANAGEMENT 


Brushland Management for Increased Water 
Yield in Texas. 
W89-11174 3B 


BULKING SLUDGE 


Ecological Study on Anaerobic Sludge Bulking 
Caused by Filamentous Bacterial Growth in an 
Anaerobic Contact Process. 

W89-11098 5D 


Morphology, Physiology, and Nutrition of a 
Sulfur-Oxidizing Filamentous Organism Isolated 
from Activated Sludge. 

W89-11103 5D 


Effect of Controlled pH on the Development of 
Rosette-Forming Bacteria in Axenic Culture and 
Bulking Activated Sludge, 

W89-11104 5D 


Floc-Load as it Relates to Enzymatic Transfer 
of Soluble Substrate and Sludge Bulking Con- 
trol. 

W89-11142 5D 


Occurrence of Filamentous Bacteria in Activat- 
ed Sludge (Bulking Sludge), Isolation and Char- 
acterization. 

W89-11146 5D 


Ozonation for Non-Filamentous Bulking Control 
in an Activated Sludge Plant Treating Fuel Syn- 
thesis Waste Water. 

W89-11748 5D 


CADDISFLIES 


Serial discontinuities in a Rocky Mountain 
River. II. Distribution and Abundance of Tri- 
choptera. 

W89-11707 6G 


CADMIUM 


Removal of Cadmium (II) from Dilute Aqueous 
Solutions by Fungal Adsorbent, 
W89-11120 5D 


Effects of Water Hardness on the Toxicity and 
Accumulation of Cadmium in Eggs and Larvae 
of Medaka, Oryzias latipes, (Japanese). 

W89-11291 sc 


Effects of Water pH on the Toxicity and Accu- 
mulation of Cadmium in Eggs and Larvae of 
Medaka, Oryzias latipes, (Japanese). 

W89-11292 5C 


Trace Metal Contents in Certified Reference 
Sediments Determined by Nitric Acid Digestion 
and Atomic Absorption Spectrometry. 

W89-11402 5A 


Metals in Northeast Pacific Coastal Sediments 
and Fish, Shrimp, and Prawn Tissues. 
W89-11421 5B 





Suitability of Ion Exchange Resins for the Re- 
moval of Cadmium from Wastewaters. Part I: 
Selection of Resins, 

W89-11505 5D 


Interspecific Differences in Zn, Cd, and Pb Ac- 
cumulation by Freshwater Algae and Bryo- 


phytes. 
W89-11652 5B 


Chronic Toxicity of Cadmium to Chironomus 
riparius Meigen--Effects upon Larval Develop- 
ment and Adult Emergence. 

W89-11659 5C 


logical Alterations in the Liver of 
Freshwater Teleost Tilapia mossambica in Re- 
sponse to Cadmium Toxicity. 
W89-11734 5C 


Management of Toxic Materials in an Interna- 
tional Setting: A Case Study of Cadmium in the 
North Sea. 

W89-11996 5G 


Recent Stromatolites in Landlocked Pools on 
Aldabra, Western Indian Ocean. 
W89-11296 2 


CALCIUM 


Experimental Comparison of Radium-226 and 
Calcium-45 Kinetics in the Freshwater Mussel, 
Velesunio angasi. 

W89-11333 5B 


Changes in Na, K, Ca, Mg and Al Content of 
Submersed Leaf Litter, Related to Ingestion by 
the Amphipod Gammarus pulex (L). 

W89-11545 2H 


CALCIUM COMPOUNDS 


Pedogenic Carbonates in a Calciaquoll Associat- 
ed with a Recharge Wetland. 
W89-11575 2G 


CALIBRATIONS 


Expert System for Calibrating SWMM. 
W89-11597 2E 


CALIFORNIA 


Bacterial Biodegradation of Petroleum Hydro- 
carbons in Groundwater: In Situ Augmented 
Bioreclamation with Enrichment Isolates in 
California. 

W89-11147 5G 


Congenital Cardiac Anomalies in Relation to 
Water Contamination, Santa Clara County, Cali- 
fornia, 1981-1983. 

W89-11298 5C 


Adverse Pregnancy Outcomes in Relation to 
Water Contamination, Santa Clara County, Cali- 
fornia, 1980-1981. 

W89-11299 5C 


Groundwater Level and Hydrochemistry in the 
San Jacinto Basin, Riverside County, California. 
W89-11375 2F 


High Resolution Sedimentary Records of Heavy 
Metals from the Santa Monica and San Pedro 
Basins, California. 

W89-11420 5B 
Sediment Loads in the Ventura River Basin, 


Ventura County, California, 1969-81. 
W89-11491 23 


Submersed Macrophytes and Grazing Crayfish: 
An Experimental Study of Herbivory in a Cali- 
fornia Freshwater Marsh. 

W89-11533 2H 


Effects of Copper on Species Composition of 
Benthic Insects in a Sierra Nevada, California, 


Stream. 
W89-11544 5c 


Determination of Lead in Waters and Sediments 
of Lake Donner, California. 
W89-11643 5A 


Effect of Snowmelt on the Hydrogen Isotope 
Ratios of Creek Discharge in Surprise Valley, 
California, 

W89-11677 2C 


Flushing Flow Recommendations for Mainte- 
nance of Salmonid Spawning Gravels in a Steep, 
Regulated Stream. 

W89-11716 8I 


Sediment Transport and Resulting Deposition in 
Spawning Gravels, North Coastal California. 
W89-11771 


Dutch Gulch Outlet Works, Cottonwood Creek, 
California. 
W89-11894 8A 


Multipathway Risk Assessment Methodology 
Compatible with California Decision Tree and 
U.S. EPA Superfund Guidelines. 

W89-12051 5G 


County Specific Hazardous Waste Management 
Plans. 
W89-12071 5G 


Municipal Hazardous Materials Management 

Programs in California. 

W89-12072 5E 
CAMERAS 

Submersible-Deployed Video Sediment-Profile 

Camera System for Benthic Studies. 

W89-11184 7B 


CAMPYLOBACTER 
Long-Term Study of Occurrence, Distribution 
and Reduction of Campylobacter sp. in the 
Sewage System and Wastewater Treatment 
Plant of a Big Town. 
W89-11154 5D 


Appraisal of the Efficacy of Pre-Enrichment for 
the Isolation of Campylobacter jejunji from 
Water and Food, 

W89-11464 SA 


CANADA 
Peat Chemistry of a Continental Mire Complex 
in Western Canada. 
W89-11615 2H 


Isotope Study of Water Bodies Along a Tra- 
verse of Southwestern Canada, 
W89-11678 2A 


Canadian Conference on Marine Environmental 
Quality: Proceedings. 
W89-11852 5G 


Canadian Legislation Pertaining to the Preven- 
tion and Control of Marine Pollution. 
W89-11855 6E 


Nature and Extent of Marine Contamination 
Caused by Land-based Sources in Canada, 
W89-11857 5B 


Marine Environmental Quality Management in 
British Columbia. 
W89-11861 5G 


Overview of Marine Environmental Quality 
Issues on the Atlantic Coast of Canada, 
W89-11863 5c 


Marine Environmental Quality in Canada: Status 
and Issues, The Pacific Coast of Canada. 
W89-11864 5G 


Overview of Marine Environmental Quality in 
the Canadian Arctic, 
W89-11865 4c 


CARBON CYCLE 


Marine Environmental Quality in Canada: Build- 
ing Constituencies. 
W89-11867 5G 
CANALS 
Evaluations of Collapse Susceptibility in Alluvi- 
al Fan Deposits-Towaoc, Canal, Reach 2, 
Towaoc, Colorado. 
W89-12138 25 


CANCER 
PAH, Metabolites, and Neoplasia in Feral Fish 
Populations. 
W89-11835 5C 


CANOPY 
Water and Surface Energy Balance Model with 
a Multilayer Canopy Representation for Remote 
Sensing 
W89-11263 7B 


CAPE COD 
Ground Water Risk Management on Cape Cod: 
The Applicability of Geographic Information 
System Technology. 
W89-11941 4B 


CAPILLARY WATER 
Modeling Microbial Transport in Porous Media. 
W89-11149 5B 


CAPPING 
Long-Term Sand Cap Stability: New York 
Dredged Material Disposal Site. 
W89-12094 SE 
CARBAMATE PESTICIDES 
i ion of Carbamates. 
W89-11081 5D 


Determination of Organophosphorous Com- 
pounds and Carbamates by Their Inhibition of 





W89-11434 


CARBON 
Biogeochemistry of Mariana Islands Coastal 
Sediments: Terrestrial Influence on Delta-C13, 
Ash, CaCO3, Al, Fe, Si and P. 
W89-11206 2 


Light Utilization Efficiency as a Function of 
Stored CO2 in Leaves of Some Acidtolerant 
Aquatic Macroph 

W89-11321 2H 


Carbon Content of Sediments of Small Reser- 
voirs. 
W89-11791 2H 


Drought Indicated in Carbon-13/Carbon-12 
Ratios of Southwestern Tree Rings. 
W89-11796 7B 


CARBON CYCLE 
Variations in Sediment Accumulation Rates and 
the Flux of Labile Organic Matter in Eastern 
Lake Superior Basins. 
W89-11189 2H 


Extracellular Products of Microcystis Species: 
Formation of Slime Layer and DOC Pool in 
Surrounding Waters. 

W89-11313 2H 


Fluorescence and Carbon Fixation by Phospho- 
rus Deficient Phytoplankton in a Western Aus- 
tralian Reservoir. 

W89-11438 2H 
Detailed Organic Carbon Budget as an Ecosys- 
tem-Level Calibration of Bacterial Respiration in 
an Oligotrophic Lake during Midsummer, 
W89-11514 2H 
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CARBON CYCLE 


Nitrogen and Carbon Dynamics in C3 and C4 
Estuarine Marsh Plants Grown under Elevated 
CO2 In Situ. 

W89-11530 2L 


CARBON DIOXIDE 
Use of Carbon Dioxide in the Neutralization of 
Alkaline Water, 
W89-11244 5D 


Light Utilization Efficiency as a Function of 
Stored CO2 in Leaves of Some Acidtolerant 
Aquatic Macrophytes. 

w89-11321 2H 


Nitrogen and Carbon Dynamics in C3 and C4 
Estuarine Marsh Plants Grown under Elevated 
CO2 In Situ. 

W89-11530 2L 


CARBON METABOLISM 
Relative Values of Oxygen, Nitrate, and Sulfate 
to Terminal Microbial Processes in the Sedi- 
ments of Lake Superior. 
W89-11191 2H 


CARBON TETRACHLORIDE 
Health Risk Assessment of Carbon Tetrachlo- 
ride (CTC) in California Drinking Water. 
W89-12096 

CARBONATES 
Biogeochemistry of Mariana Islands Coastal 
Sediments: Terrestrial Influence on Delta-C13, 
Ash, CaCO3, Al, Fe, Si and P. 
W89-11206 2J 


Possible Role of Carbonate Dissolution in Estua- 
rine Phosphate Dynamics. 
W89-11517 2L 


Pedogenic Carbonates in a Calciaquoll Associat- 
ed with a Recharge Wetland. 
W89-11575 2G 


CARCINOGENS 
Determination of Methyl Yellow, Sudan I and 
Sudan II in Water by High Performance Liquid 
Chromatography. 
W89-11469 5A 


Factors Influencing Experimental Carcinogene- 
sis in Laboratory Fish Models. 
W89-11834 5C 


CARDIAC ANOMALIES 
Congenital Cardiac Anomalies in Relation to 
Water Contamination, Santa Clara County, Cali- 
fornia, 1981-1983. 
W89-11298 5c 


CARP 

Lower Lethal Temperatures for Carp (Cyprinus 
Carpio L.) and the Phytophagous Fishes (Cteno- 
pharyngodon idella Val., Hypophthalmichthys 
molitrix Val., Aristichthys nobilis Rich.) in the 
First Period of Life (Dolne Letalne Tempera- 
tury dla Karpia (Cyprinus carpio) i Ryb Roslino- 
zernych (Ctenopharyngodon idella Val., Hy- 
pophthalmichthys molitrix Val., Aristichthys no- 
bilis Rich.) w Pierwszym Okresie Zycia). 

W89-11494 2H 


Upper Lethal Temperatures for Carp (Cyprinus 
carpio L.) and the Phytophagous Fishes (Cteno- 
pharyngodon idella Val., Hypophthalmichthys 
molitrix Val., Aristichthys nobilis Rich.) in the 
First Period of Life (Gorne Letalne Tempera- 
tury dla Karpia (Cyprinus carpio L.) i Ryb Ros- 
linozernych (Ctenopharyngodon idella Val., Hy- 
pophthalmichthys molitrix Val., Aristichthys no- 
bilis Rich.) w Pierwszym Okresie Zycia). 

W89-11495 2H 


Threshold Oxygen Content in Water for Juve- 


nile Stages of the Cyprinids (Ctenopharyngodon 
idella Val., Hypophthalmichthys molitrix Val., 
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Aristichthys nobilis Rich., Cyprinus carpio L.) 
(Progowa Zawartosc Tlenu w Wodzie dla Mlo- 
docianych Stadiow Ryb Karpiowatych (Cteno- 
pharyngodon idella Val., Hypophthalmichthys 
molitrix Val., Aristichthys nobilis Rich., Cy- 
prinus carpio L.)). 

W89-11496 2H 


Rearing of Grass Carp Larvae (Ctenopharyngo- 
don idella Val.) in Ponds Receiving Heated Ef- 
fluents: II. Physico-Chemical Conditions (Pod- 
chow Wylegu Amura Bialego (Ctenopharyngo- 
don idella Val.) w Stawach Zasilanych Woda 
Podgrzana: II. Warunki nation 
W89-11498 


Rearing of Grass Carp Larvae (Ctenopharyngo- 
don idella Val.) in Ponds Receiving Heated Ef- 
fluents: III. Food Conditions (Podchow Wylegu 
Amura Bialego (Ctenopharyngodon idella Val.) 
w Stawach Zasilanych Woda Podgrzana: III. 
Warunki Pokarmowe). 

W89-11499 3C 


Rearing of Grass Carp Larvae (Ctenopharyngo- 
don idella Val.) in Ponds Receiving Heated Ef- 
fluents: IV. Food (Podchow Wylegu Amura 
Bialego (Ctenopharyngodon idella Val.) w 
Stawach Zasilanych Woda Podgrzana: IV. 
Pokarm). 

W89-11500 3c 


1,1,1-Trichloroethane: Medium-Term Toxicity 
to Carp, Daphnids, and Higher Plants. 
W89-11731 Oe 


Effects of Metal Ions on Cyprinid Fish Immune 
Response: In Vitro Effects of Zn(2+) and 
Mn(2+) on the Mitogenic Response of Carp 
Pronephros Lymphocytes. 

W89-11732 5C 


CASE STUDIES 
Groundwater Modeling for Salinity Manage- 
ment: an Australian Case Study. 
W89-11281 2F 


Use of the Structural Model for the Assessment 
of Environmental Impact on Coastal Fisheries: 
an Application, 

W89-11290 4C 


Oil Spill Remedial Actions: Two Case Histories. 

W89-12040 5G 
CATALYSIS 

Catalytic Destruction of Hazardous Organics in 


Aqueous Wastes. 
W89-12065 5D 


CATALYSTS 
Homogeneous Catalytic Oxidation of Aqueous 
Sulfur([V) by Transition Metal Ions, Part III: 
Effect of Iron(III), Copper(II) and 
Manganese(II) and Synergistic Catalysis. 
W89-11222 5D 
CATCHMENT AREAS 


Hydrology of a Small Wet Catchment. 
W89-11285 2A 


Terrain-Based Watershed Information System, 
W89-11286 10D 


CATIONS 
Binding of Metal ions by Extracellular Polymers 
of Biofilm Bacteria. 
W89-11091 2K 


CAVERN FLOW 
Storage of Heated Water in Underground Open- 


ings. 
W89-11595 8E 


CELLULOSE ACETATE MEMBRANES 
Studies on Diisocyanate-Modified Cellulose Ac- 
etate Membranes. 
W89-11201 3A 


CHANNEL ACCRETION 
Inlet Hydraulics at Green Harbor, Marshfield, 
Massachusetts. 
W89-12106 8B 


CHANNEL EROSION 
Mathematical Modeling of Fluvial Sand Deliv- 


ery. 
W89-11472 23 


CHANNEL FLOW 
Assessing the Validity of the Channel Model of 
Fracture Aperture Under Field Conditions. 
W89-11252 2F 


Channel Length-Magnitude Formula for 
Random Networks: a Solution to Moon’s Con- 


jecture, 
W89-11271 2J 


CHANNEL IMPROVEMENT 
Newport News Channel Deepening Study, Vir- 
ginia: Numerical Model Investigation. 
W89-11904 8B 


CHANNEL MORPHOLOGY 
Hydraulic Jump in U-Shaped Channel. 
W89-11213 8B 


Dune Migration in a Steep, Coarse-Bedded 
Stream. 
W89-11259 2 


River Discharge Estimated from Channel Di- 
mensions. 
W89-11684 2E 


CHANNEL SCOUR 
Flushing and Scouring Flows for Habitat Main- 
tenance in Regulated Streams. 
W89-12109 4A 


CHANNELS 


Supercritical Flow in Channel Junctions. 
W89-11209 8B 


Experiments in Side-Channel Spillways. 
W89-11210 8B 


CHEMICAL ANALYSIS 
Comparison of Instrumental Dewatering Meth- 
ods for the Separation and Concentration of 
Suspended Sediment for Subsequent Trace Ele- 
ment Analysis, 
W89-11287 7B 


Normal-Phase High-Performance Liquid Chro- 
matographic Determination of Phenols. 
W89-11629 5A 


Determination of Total Mercury in Water and 
Urine by a Gold Film Sensor Following Fen- 
ton’s Reagent Digestion. 

W89-11635 5A 


Determination of Residual Ozone or Chlorine 
Dioxide in Water with ACVK: An Updated 
Version. 

W89-11689 5F 


Preservation of Samples for Dissolved Mercury. 
W89-11786 5A 


Episodic Changes in Water Quality and Their 
Effects on Fish. 
W89-11842 5C 


Analysis of Trace Organics in the Aquatic Envi- 
ronment. 
W89-11868 5A 


Analysis of Volatile Halogenated and Purgeable 
Organics. 
W89-11869 5A 


Polychlorinated Biphenyls. 
W89-11870 SA 





Analysis of Toxaphene in Environmental Sam- 
ples. 
W89-11871 5A 


Environmental Aspects and Analysis of Phenols 
in the Aquatic Environment. 
W89-11872 5A 


Analysis of Chlorinated Dibenzo-p-Dioxins and 
Dibenzofurans in the Aquatic Environment. 
W89-11873 SA 


Analysis of Polycyclic Aromatic Hydrocarbons 
in Environmental Samples. 
W89-11874 5A 


Phthalate Esters in the Aquatic Environment. 
W89-11875 5A 


Organometallic Compounds in the Aquatic En- 
vironment. 
W89-11876 5A 


Humic Acid and Related Substances in the Envi- 
ronment. 
W89-11877 5A 


Proceedings of the Fifth Corps Chemists Meet- 
ing, 17-18 May 1988. 
W89-11893 5A 


Technology Assessment of Field Portable In- 
strumentation for Use at Rocky Mountain Arse- 


nal. 
W89-12079 5A 


Direct Determination of Part-per-Billion Levels 
of Volatile Organics in Water and Soil Samples 
using Glow Discharge Mass Spectrometry. 

W89-12080 5A 


Microchemical Analysis of Fish Hard Parts for 
Reconstructing Habitat Use: Practice and Prom- 


ise. 
W89-12100 2H 


CHEMICAL COAGULATION 


Water Plant Optimizes Coagulant Dosages. 
W89-11632 5F 


CHEMICAL INDUSTRY 
Managing Water Quality in Relation to the Pe- 
trochemical Industry. 
W89-11245 5G 


What We Learned from the Rhine. 
W89-11903 5B 


CHEMICAL PRECIPITATION 
Application of Microtitration Technique for 
Most Probable Number Estimation of Bacteria. 
W89-11126 SA 


Ferrous Sulfate/Sodium Sulfide Chromium Re- 
duction Metals Precipitation. 
‘W89-12012 5D 


CHEMICAL PROPERTIES 
1989 Annual Book of Standards. Section 11: 
Water and Environmental Technology, Volume 
11.01. 
W89-12000 2K 


CHEMICAL SPECIATION 
Sulfur Speciation in Some Chesapeake Bay Tidal 
Marsh Soils. 
W89-11576 2G 


CHEMICAL TREATMENT 
Wastewater Treatment by Ion-Exchange. 
W89-11895 5D 


Chemical Fixation of Wastes. 
W89-11912 SE 


Chemical Treatment: An Inexpensive Alterna- 
tive to Handling Oily Sludge. 
W89-12016 5D 


In-Place Precipitation Immobilization: Technical 
and Economic Assessment at the Former A.Y. 


McDonald Foundry Site, Dubuque, Iowa. 
W89-12024 


CHEMICAL WASTES 
Impact of Chemostat Discharge Containing Oil 
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pharyngodon idella Val., Hypophthalmichthys 
molitrix Val., Aristichthys nobilis Rich.) in the 
First Period of Life (Dolne Letalne Tempera- 
tury dla Karpia (Cyprinus carpio) i Ryb Roslino- 
zernych (Ctenopharyngodon idella Val., Hy- 
pophthalmichthys molitrix Val., Aristichthys no- 
bilis Rich.) w Pierwszym Okresie Zycia). 

W89-11494 2H 


Upper Lethal Temperatures for Carp (Cyprinus 
carpio L.) and the Phytophagous Fishes (Cteno- 
pharyngodon idella Val., Hypophthalmichthys 
molitrix Val., Aristichthys nobilis Rich.) in the 
First Period of Life (Gorne Letalne Tempera- 
tury dla Karpia (Cyprinus carpio L.) i Ryb Ros- 
linozernych (Ctenopharyngodon idella Val., Hy- 
pophthalmichthys molitrix Val., Aristichthys no- 
bilis Rich.) w Pierwszym Okresie Zycia). 

W89-11495 2H 


Threshold Oxygen Content in Water for Juve- 
nile Stages of the Cyprinids (Ctenopharyngodon 
idella Val., Hypophthalmichthys molitrix Val., 
Aristichthys nobilis Rich., Cyprinus carpio L.) 
(Progowa Zawartosc Tlenu w Wodzie dla Mlo- 
docianych Stadiow Ryb Karpiowatych (Cteno- 
pharyngodon idella Val., Hypophthalmichthys 
molitrix Val., Aristichthys nobilis Rich., Cy- 
prinus carpio L.)). 

W89-11496 2H 


Rearing of Grass Carp Larvae (Ctenopharyngo- 
don idella Val.) in Ponds Receiving Heated Ef- 
fluents: I. Scheme of the Experiment, Tempera- 
ture, Water Flow in the Ponds and Fish Produc- 
tion (Podchow Wylegu Amura Bialego (Cteno- 
pharyngodon idella Val.) w Stawach Zasilanych 
Woda Podgrzana: I. Schemat Eksperymentu, 
Temperatura i Przeplyw Wody w Stawach Oraz 
Wyniki Rybackie). 

W89-11497 8I 


Rearing of Grass Carp Larvae (Ctenopharyngo- 
don idella Val.) in Ponds Receiving Heated Ef- 
fluents: II. Physico-Chemical Conditions (Pod- 
chow Wylegu Amura Bialego (Ctenopharyngo- 
don idella Val.) w Stawach Zasilanych Woda 
Podgrzana: II. Warunki Fizyczno-Chemiczne). 
W89-11498 8I 


Rearing of Grass Carp Larvae (Ctenopharyngo- 
don idella Val.) in Ponds Receiving Heated Ef- 
fluents: III. Food Conditions (Podchow Wylegu 
Amura Bialego (Ctenopharyngodon idella Val.) 
w Stawach Zasilanych Woda Podgrzana: III. 
Warunki Pokarmowe). 

W89-11499 3C 


Rearing of Grass Carp Larvae (Ctenopharyngo- 
don idella Val.) in Ponds Receiving Heated Ef- 
fluents: IV. Food (Podchow Wylegu Amura 
Bialego (Ctenopharyngodon idella Val.) w 
Stawach Zasilanych Woda Podgrzana: IV. 
Pokarm). 

W89-11500 3C 


Mitigation, Compensation, and Future Protec- 
tion for Fish Populations Affected by Hydro- 
power Development in the Upper Columbia 
System, Montana, U.S.A. 

W89-11693 81 


Removal of Brown Trout (Salmo trutta L.): 
Changes in Population Dynamics in a Weir 
Basin in Western Norway. 

W89-11712 8I 


Flushing Flow Recommendations for Mainte- 
nance of Salmonid Spawning Gravels in a Steep, 
Regulated Stream. 

W89-11716 8I 


Analysis of Brown Trout (Salmo trutta fario L.) 
Habitat: The Role of Qualitative Data from 
Expert Advice in Formulating Probability-of- 
Use Curves, 

W89-11719 2H 


Compendium of 45 Trout Stream Habitat Devel- 
opment Evaluations in Wisconsin During 1953- 
1985, 

W89-12131 2H 


FISH PASSAGES 


Making Amends with Nature. 
W89-11459 8I 


FISH PHYSIOLOGY 


Effect of Vegetable Oil Factory Effluent on the 
Gonads of a Freshwater Teleost, Heteropneustes 
fossilis (Bl.)--A Biochemical Study. 

W89-11648 5C 


Morphometric Study of the Effects of Tributyl- 
tin Compounds on the Gills of the Mummichog, 
Fundulus heteroclitus, 

W89-11673 5C 


Differences in the Sensitivity of Brown Trout, 
Salmo trutta L., and Rainbow Trout, Salmo 
gairdneri Richardson, to Physiological Doses of 
Cortisol. 

W89-11674 sc 


Effects of Metal Ions on Cyprinid Fish Immune 
Response: In Vitro Effects of Zn(2+) and 
Mn(2+) on the Mitogenic Response of Carp 
Pronephros Lymphocytes. 

W89-11732 pe 


Ovarian Damage to Channa punctatus after 
Chronic Exposure to Low Concentrations of 
Elsan, Mercury, and Ammonia. 

W89-11735 5C 


Enzymes Involved in Metabolism of PAH by 
Fishes and Other Aquatic Animals: Hydrolysis 
and Conjugation Enzymes (or Phase II En- 
zymes). 

W89-11832 5B 


PAH, Metabolites, and Neoplasia in Feral Fish 
Populations. 
W89-11835 5C 


Acid-Base Regulation in Fishes. 1. Mechanisms. 
W89-11843 5C 


Acid-Base Regulation in Fishes. 2. Biological 
Responses and Limitations. 
W89-11844 5C 


Physiological Problems of Fish in Acid Waters, 
W89-11846 5C 


Effects of Hydrogen and Aluminium Ions on 
Fish Gills, 

W89-11849 5G 
Combined Effects of pH and Trace Metals on 


Fish Ionoregulation, 
W89-11850 sc 


Endocrine Responses to Acid Stress in Fish. 
W89-11851 5C 


FISH PONDS 


Rearing of Grass Carp Larvae (Ctenopharyngo- 
don idella Val.) in Ponds Receiving Heated Ef- 





fluents: I. Scheme of the Experiment, Tempera- 
ture, Water Flow in the Ponds and Fish Produc- 
tion (Podchow Wylegu Amura Bialego (Cteno- 
pharyngodon idella Val.) w Stawach Zasilanych 
Woda Podgrzana: I. Schemat Eksperymentu, 
Temperatura i Przeplyw Wody w Stawach Oraz 
Wyniki Rybackie). 

W89-11497 81 


Rearing of Grass Carp Larvae (Ctenopharyngo- 
don idella Val.) in Ponds Receiving Heated Ef- 
fluents: II. Physico-Chemical Conditions (Pod- 
chow Wylegu Amura Bialego (Ctenopharyngo- 
don idella Val.) w Stawach Zasilanych Woda 
Podgrzana: II. Warunki Fizyczno-Chemiczne). 
W89-11498 81 


FISH POPULATIONS 
Distribution and Status of Rare or Environmen- 
tally Sensitive Fishes in the Lower Cahaba 
River, Alabama. 
W89-11625 2H 


Reproductive Impairment in a Fish Inhabiting a 
Contaminated Coastal Environment off South- 
ern California. 

W89-11649 pe 


Mitigation, Compensation, and Future Protec- 
tion for Fish Populations Affected by Hydro- 
power Development in the Upper Columbia 
System, Montana, U.S.A. 

W89-11693 81 


Prediction of Regulation Effects on Natural Bio- 
logical Rhythms in South-Central African 
Freshwater Fish. 

W89-11710 6G 


Study of Physical Parameters at the Spawning 
Sites of the European Grayling (Thymallus thy- 
mallus L.), 

Ws89-11711 2H 


Effects of Stream Regulation on Atlantic 
Salmon, Salmo salar L., and Brown Trout, 
Salmo trutta L., in the Upper Severn Catchment, 
U.K. 

W89-11713 6G 


Effects of River Regulation on the Structure of a 
Fast-Growing Brown Trout (Salmo trutta L.) 
Population. 

W89-11715 6G 


Development of Habitat Suitability Criteria for 
Trout in Small Streams. 
W89-11718 2H 


Analysis of Brown Trout (Salmo trutta fario L.) 
Habitat: The Role of Qualitative Data from 
Expert Advice in Formulating Probability-of- 
Use Curves, 

W89-11719 2H 


FISH STOCKING 
Exploitation Rate, Survival and Movements of 
Brown Trout (Salmo trutta L.) Stocked at Ta- 
keable Size in the Regulated Rivers Lagen and 
Otta, Southern Norway. 
W89-11714 2H 


FISHERIES 
Field Studies on Fisheries in Acid Waters in the 
United Kingdom. 
W89-11841 5C 


FISHKILL 
Biotop Impairment Caused by Potassium Pollut- 
ed Water of the Werra and Oberweser Rivers 
(Schadwirkung der Kali-Abwesser im Biotop 
der Werra und Oberweser), 
W89-11432 Ss 


Episodic Changes in Water Quality and Their 
Effects on Fish. 
W89-11842 5C 


SUBJECT INDEX 


FJORDS 
Spatial and Temporal Trends of Diatom Flux in 
British Columbian Fjords. 
W89-11560 2L 


Glaciated Coasts. 
W89-12118 2 


Fjord Sedimentation in Northern British Colum- 
bia. 
W89-12120 2 


FLOCCULATION 
Floc-Load as it Relates to Enzymatic Transfer 
of Soluble Substrate and Sludge Bulking Con- 
trol. 
W89-11142 5D 


FLOOD CONTROL 
Dutch Gulch Outlet Works, Cottonwood Creek, 
California. 
W89-11894 8A 


Water Management of Reservoirs. 
W89-12116 4A 


FLOOD DATA 
Comparison of Methods for Estimating Flood 
Magnitudes on Small Streams in Georgia. 
W89-11170 ) 2E 


FLOOD DISCHARGE 
River Discharge Estimated from Channel Di- 
mensions. 
W89-11684 2E 


FLOOD FORECASTING 
Flood Frequency Analysis with Regional and 
Historical Information. 
W89-11260 2E 


Regional Flood Quantile Estimation for a Wei- 
bull Model. 
W89-11265 2E 


River Discharge Estimated from Channel Di- 
mensions. 
W89-11684 2E 


FLOOD FREQUENCY 
Comparison of Methods for Estimating Flood 
Magnitudes on Small Streams in Georgia. 
W89-11170 2E 


Flood Frequency Analysis with Regional and 
Historical Information. 
W89-11260 2E 


Regional Flood Quantile Estimation for a Wei- 
bull Model. 
W89-11265 2E 


Rainfall Variation and Some Implications for 
Flooding in the Allan Catchment, Central Scot- 
land. 

W89-11566 2B 


Parameter Estimation for the General Extreme 
Value Distribution. 
W89-11742 7C 


FLOOD PEAK 
Storm Runoff Characteristics of Grazed Water- 
sheds in Eastern Oregon. 
W89-11164 2E 


Simulation of the Effects of Urbanization on 
Basin Streamflow. 
W89-11167 4C 


Standardization of Peak-Volume Transforma- 
tions. 
W89-11800 2E 


Flood Characteristics of Brindabella Catch- 
ments, Australian Capital Territory. 
W89-12135 2E 


FLOTATION 


FLOOD PLAIN MANAGEMENT 


Problems in Management of the Yellow River. 
W89-11724 4A 


FLOOD PLAINS 
Leaf Material Production in Nymphaea lotus L.: 
Implications for Sustained Detritus Production. 
W89-11322 2H 


Decomposition of Paspalum distichum L.: Meth- 
odology in Seasonally Inundated Systems. 
W89-11323 2H 


Denitrification and Nitrogen Fixation in an 
Amazon Floodplain Lake. 
W89-11337 2H 


Wetlands and Floodplains Assessments for Su- 
perfund Sites under SARA. 
W89-12046 2H 


FLOOD PROTECTION 
Problems in Management of the Yellow River. 
W89-11724 4A 


FLOOD RECURRENCE INTERVAL 
Rainfall Variation and Some Implications for 
Flooding in the Allan Catchment, Central Scot- 
land. 
W89-11566 2B 


FLOOD ROUTING 
Lag-Time Routing of Suspended Sediment Con- 
centrations During Unsteady Flow. 
W89-11636 2 


FLOOD WAVES 
Models of Dam-Break Flow in R-T Space. 
W89-11207 8B 


Lag-Time Routing of Suspended Sediment Con- 
centrations During Unsteady Flow. 
W89-11636 2 


FLOODING 
Simulation of the Effects of Urbanization on 
Basin Streamflow. 
W89-11167 4c 


Contribution of Seasonally Flooded Lands and 
Minor Tributaries to the Production of Coho 
Salmon in Carnation Creek, British Columbia. 
W89-11396 2H 


Salinity and Flooding Level as Determinants of 

Soil Solution Composition and Nutrient Content 

in Panicum hemitomum. 

W89-11424 2L 
FLOODS 


Models of Dam-Break Flow in R-T Space. 
W89-11207 8B 


Flood Characteristics of Brindabella Catch- 
ments, Australian Capital Territory. 
W89-12135 2E 


FLORIDA 
Polonium in Florida Groundwater and Its Possi 
ble Relationship to the Sulfur Cycle and Bacte- 
ria. 
W89-11409 5B 


Extreme Precipitation Events Generated by 
Periodic Processes. 
W89-11779 2B 


Coordination of Public and Private Action: A 
Case Study of Lake Restoration. 
W89-11792 5G 


FLOTATION 
Development of Innovative Flotation Processes 
for Water Treatment and Wastewater Reclama- 
tion. 
W89-12095 5D 
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FLOW CHARACTERISTICS 


FLOW CHARACTERISTICS 
Experiments in Side-Channel Spillways. 
W89-11210 8B 


Ecologically Useful Classification of Mean and 
Near-Bed Flows in Streams and Rivers, 
W89-11551 2E 


FLOW CONTROL 
Compensation Flows in the UK: A Hydrological 
Review. 
W89-11697 CoN 


FLOW MEASUREMENT 
1989 Annual Book of Standards. Section 11: 
Water and Environmental Technology, Volume 
11.01. 
W89-12000 2K 


FLOW PATTERN 
Limnological Properties of a Rocky Mountain 
Headwater Reservoir. 
W89-11157 2H 


FLOW PROFILES 
Assessing the Impacts of Stream Regulation in 
the Flathead River Basin, Montana, U.S.A. I. 
Simulation Modelling of System Water Balance. 
W89-11698 4A 


Effect of Stream Regulation on the Physico- 
Chemical Properties of the Palmiet River, South 
Africa, 

W89-11701 6G 


Longitudinal Dispersion in Rivers: A Dead- 
Zone Model Solution. 
W89-11793 5B 


FLOW REQUIREMENTS 
Status of Instream Flow Legislation and Prac- 
tices in North America. 
W89-11450 6E 


FLOW VELOCITY 
Seepage Velocities in Stress-Relief Fractures in 
the Eastern Kentucky Coal Field. 
W89-11948 2F 


FLUCTUATIONS 
Nitrate, Sulfate and Hydrogen Fluxes Through a 
Boreal Forest Snowpack During the Spring 
Melt Period. 
W89-11345 5B 


FLUID-SOLID INTERACTIONS 
Solute Transport in Porous Media with Solid- 
Liquid Mass Transfer Limitations: Application 
to Ion Exchange. 
W89-11751 5B 


FLUIDIZED BED PROCESS 
Comparison of the Anaerobic Filter and the 
Anaerobic Expanded/Fluidized Bed Processes. 
W89-12083 5D 


Application of the Two-Phase Anaerobic Fluid- 
ized Bed Process to the Treatment of Corn 
Processing Wastewater. 

W89-12085 5D 


Coupled Biological Downflow Fluid Bed Reac- 
tor Treatment of Synfuels Wastewater. 
W89-12088 5D 


‘No Space’ Biological Waste Water Process: It 
packs 1000 Square Feet of Surface into 1 Cubic 
Foot of Space. 

W89-12089 5D 


FLUORESCENCE 
Investigations of ‘Petroleum Hydrocarbons’ in 
Seawater, Using High Performance Liquid 
Chromatography with Fluorescence Detection. 
W89-11387 5A 


SU-34 


Fluorescence and Carbon Fixation by Phospho- 
rus Deficient Phytoplankton in a Western Aus- 
tralian Reservoir. 

W89-11438 2H 


FLUORINE 
Fluorine Occurrefice in Groundwater in Israel 
and Its Significance. 
W89-11377 2K 


FLUSHING 
Flushing Flow Recommendations for Mainte- 
nance of Salmonid Spawning Gravels in a Steep, 
Regulated Stream. 
W89-11716 81 


Flushing and Scouring Flows for Habitat Main- 
tenance in Regulated Streams. 
W89-12109 4A 


FLUVIAL SEDIMENTS 

Electron Microprobe Investigation of the Chem- 
istry of Ferromanganese Coatings on Freshwa- 
ter Sediments, 

W89-11406 5A 
Major, Minor and Trace Element Determina- 
tions from a Nigerian Aquatic Sediment. 
W89-11428 2K 


Mathematical Modeling of Fluvial Sand Deliv- 


ery. 
W89-11472 23 


Formation Processes of Lacustrine Delta--An 
Example from Echi River Delta, Lake Biwa--1. 
Recent Sedimentary Environments. 

W89-11614 2J 


FOG 


Analysis of Aldehydes in Cloud--and Fogwater 
Samples by HPLC with a Postcolumn Reaction 
Detector. 

W89-11619 5A 


FOOD CHAINS 


Metabolic Coupling Between Heterotrophic and 
Methanogenic Bacteria in a Running Water 
Food Chain. 

W89-11309 2H 


Characterization of Phytoplankton Extracellular 
Products (PDOC) and Their Subsequent Uptake 
by Heterotrophic Organisms in a Mesotrophic 
Forest Lake. 

W89-11559 2H 


Occurrence of Bacterivory in Cryptomonas, a 
Common Freshwater Phytoplankter. 
W89-11605 2H 


Food Chain Exposure Assessments: A Multi- 
Species Approach. 
W89-12068 5C 


FOOD HABITS 
Discrimination by Freshwater Zooplankton Be- 
tween Single Algal Cells Differing in Nutritional 
Status. 
W89-11532 2H 


Submersed Macrophytes and Grazing Crayfish: 
An Experimental Study of Herbivory in a Cali- 
fornia Freshwater Marsh. 

W89-11533 2H 


FOOD PROCESSING INDUSTRY 
Appraisal of the Efficacy of Pre-Enrichment for 
the Isolation of Campylobacter jejunji from 
Water and Food, 
W89-11464 5A 


FOOD-PROCESSING WASTES 
Behavior of Facultative Pathogenic Bacteria in 
Wastewater Treatment Processes, 
W89-11155 5D 


Continuity of Main Stream River Bacteria Dem- 
onstrated by Factor Analysis. 
W89-11307 5C 


Anaerobic Digestion Kinetics of Wine-Distill- 
eries Wastewaters. 
W89-11468 5D 


Effect of Vegetable Oil Factory Effluent on the 
Gonads of a Freshwater Teleost, Heteropneustes 
fossilis (B1.)--A Biochemical Study. 

W89-11648 5C 


Anaerobic Digestion Kinetics of Wine-Distill- 
eries Wastewaters. 
W89-11672 5D 


Application of the Two-Phase Anaerobic Fluid- 
ized Bed Process to the Treatment of Corn 
Processing Wastewater. 

W89-12085 5D 


Screening of Starch Assimilable Yeasts Using 
Vermicelli Wastewater and Their Taxonomic 
Characteristics. 

W89-12113 5D 


FORAMINIFERA 


Ecological Zonation of the Hyperhaline Estuary 
of the Casamance River (Senegal): Foraminifera, 
Zooplankton and Abiotic Variables. 

W89-11558 2L 


FORECASTING 


Forecasting Urban Water Use: The IWR-MAIN 
Model. 
W89-11165 6D 


Addition of a Climate Variable to the Howe and 
Linaweaver Western Sprinkling Equation. 
W89-11750 3D 


FOREST HYDROLOGY 


Hydrology of a Small Wet Catchment. 
W89-11285 2A 


FOREST MANAGEMENT 


Forest Management: Trees Response to 
Wastewater Sludge Fertilization. 
W89-11627 SE 


FOREST SOILS 


Transport of Inorganic and Natural Organic 
Tracers Through an Isolated Pedon in a Forest 
Watershed. 

W89-11569 2G 


FOREST WATERSHEDS 


Storm Runoff Characteristics of Grazed Water- 
sheds in Eastern Oregon. 
W89-11164 2E 


Transport of Inorganic and Natural Organic 
Tracers Through an Isolated Pedon in a Forest 
Watershed. 

W89-11569 2G 


Dynamics of Dissolved Organic Carbon in For- 
ested and Disturbed Catchments, Westland, 
New Zealand: 1. Maimai. 

W89-11772 4c 


Dynamics of Dissolved Organic Carbon in For- 
ested and Disturbed Catchments, Westland, 
New Zealand: 2. Larry River. 

W89-11773 4C 


FORESTS 
Sensitivity of Forest Plant Reproduction to 
Long-Range Transported Air Pollutants: The 
Effects of Wet Deposited Acidity and Copper 
on Reproduction of Populus tremuloides. 
W89-11528 5c 





FOULING 
Sargassum muticum and Other Introduced Japa- 
nese Macroalgae: Biological Pollution of Euro- 
pean Coasts. 
W89-11418 5C 


FRACTURE PERMEABILITY 
Bacterial Transport in Fractured Rock: A Field- 
Scale Tracer Test at the Chalk River Nuclear 
Laboratories. 
'W89-11080 5B 


Contaminant Transport in a Single Fracture: 
Periodic Boundary and Flow Conditions. 
W89-11248 5B 


Application of Cross-Well Voltage Measure- 
ments for Assessing Fracture Flow Hydrology. 
W89-11918 7B 


Creation of an Artificially Produced Fracture 
Zone to Prevent Contaminated Groundwater 
Migration. 

W89-11933 5G 


Capture of a Groundwater Contamination 
Plume in Fractured Bedrock by an Artificially 
Produced Fracture Zone Created through Con- 
trolled Blasting. 

W89-12005 5G 


FRANCE 
Probability-of-Use Curves Applied to Brown 
Trout (Salmo trutta fario L.) in Rivers of South- 
ern France. 
W89-11720 2H 


Determination of Hydraulic Parameters for In- 
stream Flow Assessments. 
W89-11721 2E 


FREQUENCY ANALYSIS 
Unbiased Plotting Position Formula for the Gen- 
eral Extreme Value Distribution, 
W89-11676 71C 


FREQUENCY DISTRIBUTION 
Parameter Estimation for the General Extreme 
Value Distribution. 
W89-11742 7C 


FUEL 
Tainting and Depuration of Taint by Lobsters 
(Homarus americanus) Exposed to Water Con- 
taminated With a No. 2 Fuel Oil: Relationship 
with Aromatic Hydrocarbon Content in Tissue. 
W89-11400 5C 


FUNGI 
Fungi from Potable Water: Interaction with 
Chlorine and Engineering Effects. 
W89-11090 SA 


Removal of Cadmium (II) from Dilute Aqueous 
Solutions by Fungal Adsorbent, 
W89-11120 5D 


FURROW IRRIGATION 
Economic Impacts of the Limited Irrigation- 
Dryland (LID) Furrow Irrigation System. 
W89-11799 3F 


FUTURE PLANNING 
Buying Tomorrow’s Water. 
W89-11458 6C 


GALVESTON 
Approximate Water Level Changes in Wells 
Completed in the Chicot and Evangeline 
Aquifers, 1977-89 and 1988-89, and Measured 
Compaction, 1973-89, in the Houston-Galveston 
Region, Texas. 
W89-11480 7C 


GAMMARUS 
Ecological Effects of Pentachlorophenol on the 
Brackish-water Amphipod Gammarus tigrinus. 
W89-11449 5C 


GAS CHROMATOGRAPHY 
Determination of Phenolic Pollutants in Water 
Using Permeation Sampling. 
W89-11430 5A 


GASOLINE 
Evaluation of Microbial Detection Methods and 
Interlaboratory Comparisons During a Peroxide- 
Nutrient Enhanced In Situ Bioreclamation. 
W89-11113 5A 


Detection of Subsurface Gasoline Contamina- 
tion in New England Glaciated Terrain Using 
Soil Gas Surveying. 

W89-11952 5A 


GATES 


Rehabilitation of Crow Dam Gate Tower. 
W89-11879 


GENETIC POLLUTION 
Recombinant DNA Plasmid Transmission to In- 
digenous Organisms During Waste Treatment. 
W89-11094 5B 


GEOCHEMISTRY 
Dissimilative Iron Reduction by the Marine Eu- 
bacterium Alteromonas putrefaciens Strain 200. 
W89-11079 2K 


Geochemical Partitioning of Pb, Zn, Cu, Fe, and 
Mn Across the Sediment-Water Interface in 
Large Lakes. 

W89-11185 2K 


Geochemistry of Rare Earth Elements in 
Benthic Layer Particulate Matter and Sediments 
of Lake Superior. 

W89-11186 2K 


Pore Water Profiles and Early Diagenesis of 
Mn, Cu, and Pb in Sediments from Large Lakes. 
W89-11187 2H 


Variations in Sediment Accumulation Rates and 
the Flux of Labile Organic Matter in Eastern 
Lake Superior Basins. 

W89-11189 2H 


Biogeochemistry of Mariana Islands Coastal 
Sediments: Terrestrial Influence on Delta-C13, 
Ash, CaCO3, Al, Fe, Si and P. 

W89-11206 2 


Relationships between Si, Al, and Fe Deposited 
on Filter-Covered Glass Substrates in Marine 
Sediments and in Suspensions of Sediments and 
Standard Clays. 

W89-11216 2L 


Dissolved Nickel and Cobalt in the Aquatic 
Environment around Monaco. 
W89-11217 2K 


Relationship of Catchment Topography and Soil 
Hydraulic Characteristics to Lake Alkalinity in 
the Northeastern United States, 

W89-11253 2K 


Redox-Controlled Multiple-Species Reactive 
Chemical Transport: 1. Model Development. 
W89-11257 2K 


Redox-Controlled Multiple-Species Reactive 
Chemical Transport: 2. Verification and Appli- 
cation. 

W89-11258 2K 


Spatial and Temporal Gradients in Aquifer Oxi- 
dation-Reduction Conditions. 
W89-11266 2K 


Brine Discharge and Salinization, Concho River 
Watershed, West Texas. 
W89-11280 5B 


Influence of Mineral Weathering Reactions on 
the Chemical Composition of Soil Water, 


GEOHYDROLOGIC BOUNDARIES 


Springs, and Groundwater, Catoctin Mountains, 
Maryland. 


W89-11288 5B 


Recent Stromatolites in Landlocked Pools on 
Aldabra, Western Indian Ocean. 
W89-11296 2a 


Flow Path Through the Near-shore Sediments 
of an Acidic Lake. 
W89-11341 5C 


Chemical Hydrogeology in Natural and Con- 
taminated Environments. 
W89-11372 2K 


Groundwater Level and Hydrochemistry in the 
San Jacinto Basin, Riverside County, California. 
W89-11375 2F 
Fluorine Occurrence in Groundwater in Israel 
and Its Significance. 

W89-11377 2K 


Effects of Variations in Recharge on Ground- 
water ity. 
W89-11378 6G 


Hydrogeochemical Controls for Inorganic Alu- 
minum in Acidic Stream and Soil Waters at Two 
Upland Catchments in Wales. 

W89-11380 2A 


Electron Microprobe Investigation of the Chem- 
istry of Ferromanganese Coatings on Freshwa- 
ter Sediments, 

W89-11406 SA 


Polonium in Florida Groundwater and Its Possi- 
ble Relationship to the Sulfur Cycle and Bacte- 


Tia. 
W89-11409 5B 


Dissolved Organic Copper Isolated by C18 Re- 
verse-Phase Extraction in an Anoxic Basin Lo- 
cated in the Pettaquamscutt River Estuary. 

W89-11426 SA 


Major, Minor and Trace Element Determina- 
tions from a Nigerian Aquatic Sediment. 
W89-11428 2K 
Metal Interactions with Microbial Biofilms in 
Acidic and Neutral pH Environments. 
W89-11512 2K 


Geochemical Environment, 
W89-11589 SE 


Radiation Effects on Chemistry. 
W89-11590 SE 
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W89-11402 5A 


Electron Microprobe Investigation of the Chem- 
istry of Ferromanganese Coatings on Freshwa- 
ter Sediments, 

W89-11406 5A 


IRON BACTERIA 
Dissimilative Iron Reduction by the Marine Eu- 
bacterium Alteromonas putrefaciens Strain 200. 
W89-11079 2K 


IRON OXIDES 
Iron Oxide Particulates Formed by the Oxygen- 
ation of Natural and Model Lakewaters Contain- 
ing Fe(II). 
W89-11442 2H 


IRRIGATION 
Pesticide Applicators Safety Manual for Irriga- 
tion Systems. 
W89-12129 5G 
IRRIGATION EFFECTS 
Soil Salinity: Irrigation Practices and Effects on 
Crops and Ground Water, January 1977-May 
1988: Citations from the Selected Water Re- 
sources Abstracts Database. 
W89-12144 5B 


IRRIGATION EFFICIENCY 
Potential of Irrigated Agriculture in Syria. 
W89-11601 3F 


IRRIGATION PRACTICES 
Economic Impacts of the Limited Irrigation- 
Dryland (LID) Furrow Irrigation System. 
W89-11799 3F 


IRRIGATION REQUIREMENTS 
Western Irrigation Response to Pumping Costs: 
a Water Demand Analysis Using Climatic Re- 


gions. 
W89-11247 6D 


Physiological Route to Increased Water Use Ef- 
ficiency in Alfalfa, 
W89-11487 3F 


IRRIGATION WATER 
Modeling Health Risks Associated with 
Wastewater Reuse as Irrigant. 
W89-11641 3C 


ISLANDS 
Biogeochemistry of Mariana Islands Coastal 
Sediments: Terrestrial Influence on Delta-C13, 
Ash, CaCO3, Al, Fe, Si and P. 
W89-11206 2J 


ISOLATION 
Effects of Isolation on the Water Status of 
Forest Patches in the Brazilian Amazon. 
W89-11819 4C 


ISOTOPE STUDIES 
Deuterium in the Dead Sea: Remeasurement and 
Implications for the Isotopic Activity Correc- 
tion in Brines. 
W89-11407 7B 


Atmospheric Deposition of Be7 and Be10. 
W89-11408 5B 


Comparison of Three Techniques for Adminis- 
tering Radiolabeled Substrates to Sediments for 
Trophic Studies: Incorporation by Microbes. 

W89-11664 7B 


Effect of Snowmelt on the Hydrogen Isotope 
Ratios of Creek Discharge in Surprise Valley, 
California, 

W89-11677 2C 
Isotope Study of Water Bodies Along a Tra- 


verse of Southwestern Canada, 
W89-11678 2A 


Drought Indicated in Carbon-13/Carbon-12 
Ratios of Southwestern Tree Rings. 
W89-11796 7B 


KANSAS 


ISOTOPIC TRACERS 


Bacterial Transport in Fractured Rock: A Field- 
Scale Tracer Test at the Chalk River Nuclear 
Laboratories. 

'W89-11080 5B 


Effect of Snowmelt on the Hydrogen Isotope 
Ratios of Creek Discharge in Surprise Valley, 
Californiz, 

W89-11677 2c 


ISRAEL 
Legionnaires Diseases and the Water Environ- 
ment in Israel. 
W89-11074 5B 


Fluorine Occurrence in Groundwater in Israel 
and Its Significance. 
W89-11377 2K 


Temporal and Spatial Variation in the Volume 
of Rain Falling Annually in Israel. 
W89-11534 2B 


Effects of an Upland Impoundment on Structur- 
al and Functional Properties of a Small Stream 
in a Basaltic Plateau (Golan Heights, Israel). 
W89-11705 6G 


ITALY 
ISA SpA Priolo Associated Biological Plant for 
Domestic and Petrochemical Wastewaters in 
Priolo (Italy): Experience and Results after 5 
Years’ Management. 
5D 


Experience of 16 Years’ Operation and Mainte- 
nance of the Fukashiba Industrial Wastewater 
Treatment Plant of the Kashima Petrochemical 
Complex-I. Operation and Maintenance. 

W89-11237 5D 


Experience of 16 Years’ Operation and Mainte- 
nance of the Fukashiba Industrial Wastewater 
Treatment Plant of the Kashima Petrochemical 
Complex-II. Biodegradability of 37 Organic 
Substances and 28 Process Wastewaters. 

W89-11238 5D 


Continuous Growth and Clump Maintenance of 
Potamogeton Crispus L. in Narutoh River, 
Japan. 

W89-11364 2H 
Geographical Distribution of Soil Moisture in 
the Southwestern Part of Japan, 

W89-11587 2G 


Formation Processes of Lacustrine Delta~An 
Example from Echi River Delta, Lake Biwa--1. 
Recent Sedimentary Environments. 

W89-11614 2 
Phosphorus Dynamics Associated with Phyto- 
plankton Blooms in Eutrophic Mikawa Bay, 
Japan. 

W89-11662 2L 


JASPER COUNTY 
Ground-Water Resources of Jasper and Newton 
Counties, Texas. 
W89-11890 2F 


JURISDICTION 

Great Lakes Water Quality Agreement: A Man- 
agement Framework for Miulti-jurisdictional 
Action, 

W89-11866 5G 
KANSAS 

Water Supply and Demand in Sedgwick 
County, Kansas. 

W89-11490 6D 
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KANSAS CITY 


KANSAS CITY 
Kansas City Upgrades Water Plant. 
W89-11630 5F 


KARST HYDROLOGY 
Continuous Inflow of Seawater and Outflow of 
Brackish Water in the Substratum of the Karstic 
Island of Cephalonia. 
W89-11379 2F 


Groundwater Monitoring in Karstic Terrain: A 
Case Study of a Landfill in Northern New York. 
W89-11920 2F 


KENTUCKY 
Preliminary Hydrogeologic Evaluation of the 
Cincinnati Arch Region for Underground High- 
Level Radioactive Waste Disposal, Indiana, 
Kentucky, and Ohio. 
W89-11479 2F 


Seepage Velocities in Stress-Relief Fractures in 
the Eastern Kentucky Coal Field. 
W89-11948 2F 


KILLIFISH 
Morphometric Study of the Effects of Tributyl- 
tin Compounds on the Gills of the Mummichog, 
Fundulus heteroclitus, 
W89-11673 5C 


KLEBSIELLA 
Multiplication of a Klebsiella pneumoniae Strain 
in Water at Low Concentrations of Substrates. 
W89-11085 SA 


Mechanisms of Bacterial Survival in Chlorinated 
Drinking Water. 
W89-11089 5F 


Phenotype Variation Within Klebsiella pneu- 
moniae: a Tool to Trace Sources of Contamina- 
tion in Surface Water. 

W89-11129 5A 


KOREA 
Biological Survey on the Brackish Tidal Flats of 
Sinoeri (Namyang) and the Nagdong River Es- 
tuary, Korea. 
W89-11585 2L 


Diatom Assemblages Associated with Sediment 
in Ogryudeung Sand Bar of the Nagdong River 
Estuary, Korea. 

W89-11586 2L 


Effect of Nonpoint Pollutant Sources on Water 
Quality of Streams in Pusan City. 
W89-11606 5C 


Study on Water Quality Characteristics and 
Water Quality Model in Suyeong Estuary, 
W89-11607 5G 


KUWAIT 
Detached Chlorophytes as Nursery Areas for 
Fish in Sulaibikhat Bay, Kuwait. 
W89-11808 8I 


LAGOONS 
Biogeochemistry of Mariana Islands Coastal 
Sediments: Terrestrial Influence on Delta-C13, 
Ash, CaCO3, Al, Fe, Si and P. 
W89-11206 2J 


Determination of Sediment Composition and 
Chronology as a Tool for Environmental Impact 
Investigations. 

W89-11215 SA 


Ecology of Dunaliella Species (Chlorophyta, 
Volvocales) in the Coastal Salt Lake, Hutt 
Lagoon, Western Australia, 

W89-11316 aL 


LAKE APOPKA 
Coordination of Public and Private Action: A 
Case Study of Lake Restoration. 
W89-11792 5G 
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LAKE BASINS 
In Situ Studies of Organism-Sediment Relation- 
ships in the Caribou Island Basin, Lake Superior. 
W89-11193 2H 


Influence of Catchment Geology and Lake 
Depth on Phytoplankton Biomass, 
W89-11440 2H 


LAKE EVAPORATION 
Verifiable Evaporation Modeling on the Lauren- 
tian Great Lakes. 
W89-11249 2D 


LAKE FISHERIES 
Assessment of Lake Trout Spawning Habitat 
Quality in Central Lake Huron by Submarine. 
W89-11195 81 


LAKE GENEVA 
Dynamics of Horizontal Turbulent Mixing in a 
Nearshore Zone of Lake Geneva. 
W89-11523 2H 


LAKE HURON 
Assessment of Lake Trout Spawning Habitat 
Quality in Central Lake Huron by Submarine. 
W89-11195 8I 


LAKE KINNERET 
Time Dependent Response of Lake Kinneret to 
an Applied Wind Stress and Hydraulic Flow: 
Advection of Suspended Matter, 
W89-11441 2H 


LAKE MICHIGAN 
Historic Trends in Lake Michigan Silica Con- 
centrations. 
W89-11393 5C 


Organic Nitrogen Mineralization and Substrate 
Limitation of Bacteria in Lake Michigan. 
W89-11526 2H 


LAKE MORPHOMETRY 
Influence of Catchment Geology and Lake 
Depth on Phytoplankton Biomass, 
W89-11440 2H 


LAKE RESTORATION 
Lake Restoration by Reducing External Phos- 
phorus Loading: The Influence of Sediment 
Phosphorus Release. 
W89-11543 5G 


Coordination of Public and Private Action: A 
Case Study of Lake Restoration. 
W89-11792 5G 


LAKE SEDIMENTS 
Submersible Studies of Current-Modified 
Bottom Topography in Lake Superior. 
W89-11181 2H 


Surface and Benthic Nepheloid Layers in the 
Western Arm of Lake Superior, 1983. 
W89-11182 2H 


Sediment Reworking and Transport in Eastern 
Lake Superior: In Situ Rare Earth Element 
Tracer Studies. 

W89-11183 2H 


Submersible-Deployed Video Sediment-Profile 
Camera System for Benthic Studies. 
W89-11184 7B 


Geochemical Partitioning of Pb, Zn, Cu, Fe, and 
Mn Across the Sediment-Water Interface in 
Large Lakes. 

W89-11185 2K 


Geochemistry of Rare Earth Elements in 
Benthic Layer Particulate Matter and Sediments 
of Lake Superior. 

W89-11186 2K 


Pore Water Profiles and Early Diagenesis of 
Mn, Cu, and Pb in Sediments from Large Lakes. 
W89-11187 2H 


Variations in Sediment Accumulation Rates and 
the Flux of Labile Organic Matter in Eastern 
Lake Superior Basins. 

W89-11189 2H 


Distributions of Manganese, Iron, and Manga- 
nese-Oxidizing Bacteria in Lake Superior Sedi- 
ments of Different Organic Carbon Content. 

W89-11190 2H 


Relative Values of Oxygen, Nitrate, and Sulfate 
to Terminal Microbial Processes in the Sedi- 
ments of Lake Superior. 

W89-11191 2H 


Methane Oxidation in Lake Superior Sediments. 
W89-11192 2H 


In Situ Studies of Organism-Sediment Relation- 
ships in the Caribou Island Basin, Lake Superior. 
W89-11193 2H 


Lake Restoration by Reducing External Phos- 
phorus Loading: The Influence of Sediment 
Phosphorus Release. 

W89-11543 5G 


Changes in Diatom-Inferred pH and Acid Neu- 
tralizing Capacity in a Dilute, High Elevation, 
Sierra Nevada Lake since A.D. 1825. 

W89-11552 5B 


Determination of Lead in Waters and Sediments 
of Lake Donner, California. 
W89-11643 5A 


Carbon Content of Sediments of Small Reser- 
voirs. 
W89-11791 2H 


LAKE SUPERIOR 
Submersible Studies of Current-Modified 
Bottom Topography in Lake Superior. 
W89-11181 2H 


Sediment Reworking and Transport in Eastern 
Lake Superior: In Situ Rare Earth Element 
Tracer Studies. 

W89-11183 2H 


Submersible-Deployed Video Sediment-Profile 
Camera System for Benthic Studies. 
W89-11184 7B 


Variations in Sediment Accumulation Rates and 
the Flux of Labile Organic Matter in Eastern 
Lake Superior Basins. 

W89-11189 2H 


Distributions of Manganese, Iron, and Munga- 
nese-Oxidizing Bacteria in Lake Superior Sedi- 
ments of Different Organic Carbon Content. 

W89-11190 2H 


Relative Values of Oxygen, Nitrate, and Sulfate 
to Terminal Microbial Processes in the Sedi- 
ments of Lake Superior. 

W89-11191 2H 


Methane Oxidation in Lake Superior Sediments. 
W89-11192 2H 


In Situ Studies of Organism-Sediment Relation- 
ships in the Caribou Island Basin, Lake Superior. 
W89-11193 2H 


Burbot (Lota lota) Biogenic Sedimentary Struc- 
tures in Lake Superior. 
W89-11196 2H 





LAKE TAHOE 
Distribution of Submerged Macrophytes in Lake 
Tahoe, California and Nevada, and the Possible 
Influence of Groundwater Seepage, 
W89-11320 2H 


Epischura Density as a Factor Controlling the 
Establishment of Bosmina Populations in Lake 
Tahoe. 

W89-11331 2H 


LAKES 
PCBs and PAHs as Tracers of Particulate Dy- 
namics in Large Lakes. 
W89-11188 2H 


Hypolimnetic Mixing in a Weakly Stratified 
Lake. 
W89-11268 2H 


Macronutrient Interactions Involved in Cyano- 
bacterial Bloom Formation. 
W89-11312 2H 


Photosynthetic Characters of a Deepwater 
Bryophyte from a Clear, Oligotrophic Lake in 
Wisconsin, U.S.A. 

W89-11317 2H 


Seasonal Studies of Resource Allocation in a 
Deepwater Brypophyte from a Clear Lake in 
Wisconsin, U.S.A. 

W89-11318 2H 


Inorganic Suspenoids and Submerged Macro- 
phytes in Lake Whangape, New Zealand. 
W89-11327 2H 


Effects of Nutrients on Aquatic Plant Decompo- 
sition Rates, 
W89-11328 2H 


Light Climate of Lake Ellesmere and its Effect 
on the Growth of Aquatic Plants, 
W89-11329 2H 


Limits to the Spread of Elodea canadensis in 
Lake Alexandrina, New Zealand. 
W89-11330 2H 


Importance of Low FLow Rates to the Phos- 
phorous Flux Between Littoral and Pelagial 
Zones, 

W89-11334 2H 


Denitrification and Nitrogen Fixation in an 
Amazon Floodplain Lake. 
W89-11337 2H 


Extreme Perturbation of the Zooplankton Com- 
munity of a Small Precambrian Shield Lake by 
the Addition of Nutrients. 

W89-11338 2H 


Relationships Between Seepage Chemistry and 
Flow Path Through the Near-shore Sediments 
of an Acidic Lake. 

W89-11341 sc 


Effects of Submergent Moss on Sediment Sulfate 
Reduction Rates. 
W89-11342 2H 


Effects of Acidification on the Invertebrate Por- 
tion of the Aufwuchs in a Mesocosm Experi- 
ment, 

W89-11343 5C 


Early Zooplankton Response to Experimental 
tion in Little Rock Lake, Wisconsin, 
USA. 


W89-11344 5C 
Monitoring of Acidification by the Use of 


Aquatic Organisms. 
W89-11346 7B 


Replication and Treatment Strength in Whole- 
lake Experiments. 
W89-11371 2H 


Benthic and Weed-Bed Faunas of Lake Awasa 
(Rift Valley, Ethiopia), 
Ww89-11411 2H 


Regional Lake and Reservoir Canonical Envi- 
ronments. 
W89-11429 2H 


Influence of Catchment Geology and Lake 
Depth on Phytoplankton Biomass, 
W89-11440 2H 


Time Dependent Response of Lake Kinneret to 
an Applied Wind Stress and Hydraulic Flow: 
Advection of Suspended Matter, 

W89-11441 2H 


Irom Oxide Particulates Formed by the Oxygen- 
ation of Natural and Model Lakewaters Contain- 
ing Fe(II). 

W89-11442 2H 


Effects of Source and Destination on Growth 
and Metal Uptake in Fresh 

cally Transplanted Among South Central Ontar- 
io Lakes, 

W89-11541 5C 





Causes of Change in the Diversity and Stability 
of Phytoplankton Communities in Small Lakes, 
W89-11549 2H 


Estimating Terminal Lake Level Frequencies. 
W89-11599 2H 


Formation Processes of Lacustrine Delta--An 
Example from Echi River Delta, Lake Biwa--1. 
Recent Sedimentary Environments. 

W89-11614 23 


Biological Impoverishment in Lakes of the Mid- 
western and Northeastern United States from 
Acid Rain. 

W89-11621 5C 


Determination of Lead in Waters and Sediments 
of Lake Donner, California. 
W89-11643 5A 


Integrated Approach to Hydropower Impact 
Assessment: II. Submerged Macrophytes in 
some Norwegian Hydroelectric Lakes, 

W89-11655 6G 


Diurnal Changes in Zooplankton Respiration 
Rates and the Phytoplankton Activity in Two 
Chilean Lakes. 

W89-11660 2H 


Scale Chrysophytes (Chrysophyceae and Synur- 
ophyceae) from National Park Lakes in South- 
ern and Central Finland. 

W89-11667 2H 


Estimated Background Concentrations of Sul- 
fate in Dilute Lakes. 
W89-11785 5B 


Invasion of Lake Taupo by the Submerged 
Water Weed Lagarosiphon major and its Impact 
on the Native Flora, 

W89-11818 2H 


LAMPREY 
Habitat Selection of Lentic Larval Lampreys: 
Preliminary Analysis Based on Research with a 
Manned Submersible. 
W89-11194 2H 


LAND DISPOSAL 
Microbial Ecosystem in Petroleum Waste Land 
Treatment, 
W89-11109 5D 


LANDFILLS 


Effect of Petrochemical Activated Sludge on 
Soil i 
W89-11225 SE 


Landfarming for Treatment and Disposal of Oily 
Wastes Originating in the South Petrochemical 
Complex. 

W89-11240 SE 


Development of Assessment Techniques to 
Evaluate the Biodegradation of Oily Sludge in a 
Landfarming System, 

W89-11241 SE 
Soil Absorption of Septic Tank Effluent: A 
Field Study of Some Major Soils in Wisconsin. 
W89-11884 SE 


Design Seminar Handout: Sludge Treatment and 


Disposal. 
W89-11908 5D 


Introduction to the Principles of Land Applica- 
tion of Sludge. 
W89-11913 5B 


Principles of Land Application of Sewage 
Sludge. 
W89-11915 SE 


Water and Land Oriented Wastewater Treat- 


ment Systems. 
W89-11954 5D 


Land Treatment of Wastewaters for Rural Com- 
munities. 
W89-11956 5D 


Use of Soil for Disposal and Treatment of Septic 
Tank Effluent. 
W89-11961 5D 


Thirty-Five Years of Use of a Natural Sand Bed 
for Polishing a Secondary-Treated Effluent. 
W89-11972 5D 


Site Characterization and Closure. 

W89-12044 5G 
LAND RECLAMATION 

Prediction of Salt Transport During Leaching of 

Saline Soils for Reclamation. 

W89-11382 2K 


LAND USE 
Water-quality Assessment using Aquatic Ma- 
croinvertebrates from Streams of the Long Pine 
Creek Watershed in Brown County, a 
W89-11821 


LANDFILLS 
Radiation Effects on Chemistry. 
W89-11590 SE 


Subsurface Transport in Water and Gas. 
W89-11591 5B 


Toxicity Test of Landfill Leachate Using Sar- 
otherodon mossambicus (Freshwater Fish). 
W89-11728 5c 


Volatile Organic Compounds in Groundwater 
and Leachate at Wisconsin Landfills. 
W89-11891 5B 


Groundwater Monitoring in Karstic Terrain: A 
Case Study of a Landfill in Northern New York. 
W89-11920 2F 


Surface Water Tracer Investigation of Leachate 
Discharge from a New York City Landfill. 
W89-11922 5B 


Hydrogeologic and Soil Gas Evaluation of 
Groundwater Contamination at a Municipal 
Landfill in New York State. 

W89-11951 5B 
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LANDFILLS 


Simulation of Groundwater Flow Characteris- 
tics by Flow and Mass Transport Models. 
W89-12006 5G 


Construction Quality Assurance for Sand-Ben- 
tonite Liners. 
W89-12027 5E 


Design and Construction of Effective Soil 
Liners. 
W89-12029 5G 


Evaluation of Remedial Alternatives for an Inac- 
tive Industrial Landfill. 
W89-12032 5G 


Development and Effect of Leak Detection 
Regulations. 
W89-12069 5G 


Sanitary Landfalls, January 1978-April 1988: Ci- 
tations from the NTIS Bibliographic Database. 
W89-12150 5B 


Leachate Treatment, January 1972-March 1988: 
Citations from the Pollution Abstracts Database. 
W89-12153 5G 


LARVAE 
Effects of Water Hardness on the Toxicity and 
Accumulation of Cadmium in Eggs and Larvae 
of Medaka, Oryzias latipes, (Japanese). 
W89-11291 5C 


Effects of Water pH on the Toxicity and Accu- 
mulation of Cadmium in Eggs and Larvae of 
Medaka, Oryzias latipes, (Japanese). 

W89-11292 5C 


Diel Drift in Chironomidae Larvae in a Pristine 
Idaho Mountain Stream. 
W89-11556 2H 


LARVAL GROWTH STAGE 
Habitat Selection of Lentic Larval Lampreys: 
Preliminary Analysis Based on Research with a 
Manned Submersible. 
W89-11194 2H 


Joint Action of Ammonia and Nitrite on Arte- 
mia Nauplii. 
W89-11644 5C 


LEACHATES 
Toxicity Test of Landfill Leachate Using Sar- 
otherodon mossambicus (Freshwater Fish). 
W89-11728 5C 


Volatile Organic Compounds in Groundwater 
and Leachate at Wisconsin Landfills. 
W89-11891 5B 


Surface Water Tracer Investigation of Leachate 
Discharge from a New York City Landfill. 
W89-11922 5B 


Design and Construction of Effective Soil 
Liners. 
W89-12029 5G 


Organic Fluid Effects upon Bentonite. 
W89-12031 5G 


Sanitary Landfalls, January 1978-April 1988: Ci- 
tations from the NTIS Bibliographic Database. 
W89-12150 5B 


Leachate Treatment, January 1972-March 1988: 
Citations from the Pollution Abstracts Database. 
W89-12153 5G 


LEACHING 
Prediction of Salt Transport During Leaching of 
Saline Soils for Reclamation. 
W89-11382 2K 


Groundwater Monitoring in Karstic Terrain: A 


Case Study of a Landfill in Northern New York. 
W89-11920 2F 
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LEAD 
Lead Accumulation and Location in the Shoots 
of the Aquatic Liverwort Scapania Undulata 
(L.) Dum. in Stream Water at Greenside Mine, 
England. 
W89-11368 5B 


Trace Metal Contents in Certified Reference 
Sediments Determined by Nitric Acid Digestion 
and Atomic Absorption Spectrometry. 

W89-11402 5A 


Metals in Northeast Pacific Coastal Sediments 
and Fish, Shrimp, and Prawn Tissues. 
W89-11421 5B 


Determination of Lead in Waters and Sediments 
of Lake Donner, California. 
W89-11643 5A 


Interspecific Differences in Zn, Cd, and Pb Ac- 
cumulation by Freshwater Algae and Bryo- 
phytes. 

W89-11652 5B 


Differential Uptake of Zinc, Copper, and Lead 
in Texas Cichlid (Cichlasoma cyanoguttatum). 
W89-11813 5B 


In-Place Precipitation Immobilization: Technical 
and Economic Assessment at the Former A.Y. 
McDonald Foundry Site, Dubuque, Iowa. 

W89-12024 5G 


LEAKAGE 
Congenital Cardiac Anomalies in Relation to 
Water Contamination, Santa Clara County, Cali- 
fornia, 1981-1983. 
W89-11298 sc 


Reservoir Overcomes Leak Losses. 
W89-11631 4A 


Development and Effect of Leak Detection 
Regulations. 
W89-12069 5G 


Treatability Studies for Waters in the Oil Pond 
No. 1, Oil Pond No. 2, and the Oil Seep. 
W89-12099 5G 


LEAST SQUARES METHOD 
Electromagnetic Data Interpretation Using Mul- 
tivariate Least-Squares Regression. 
W89-11917 7C 


LEAVES 
Leaching Kinetics of Fresh Leaf-litter with Im- 
plications for the Current Concept of Leaf-proc- 
essing in Streams. 
W89-11444 2H 


Changes in Na, K, Ca, Mg and Al Content of 
Submersed Leaf Litter, Related to Ingestion by 
the Amphipod Gammarus pulex (L). 

W89-11545 2H 


LEGAL ASPECTS 
Impact of Stockwatering Ponds (Stockponds) on 
Runoff from Large Arizona Watersheds, 
W89-11173 6E 


Status of Instream Flow Legislation and Prac- 
tices in North America. 
W89-11450 6E 


Transitions in Midwestern Ground Water Law. 
W89-11804 6E 


Social, Economic, Institutional and Legal Con- 
siderations in the Management of Land-Based 
Sources of Marine Pollution. 

W89-11856 5G 


Liability For and Cleanup Of Oil and Hazardous 
Waste: Legal and Technical Answers to a Com- 
plex Question. 

W89-11924 6E 


LEGIONELLA 
Legionella and Public Water Supplies. 
W89-11070 5A 


Legionnaires Diseases and the Water Environ- 
ment in Israel. 
W89-11074 5B 


Interactions Between Free-Living Amoebae and 
Legionella in the Environment. 
W89-11102 5A 


Genetic Typing in a Cluster of Legionella pneu- 
mophila Infections. 
W89-11503 5B 


LEGISLATION 
Water and Water Rights Transfers: A New 
Policy for Nebraska. 
W89-11160 6E 


Ste: s of Instream Flow Legislation and Prac- 
tices in North America. 
'W89-11450 6E 


Transitions in Midwestern Ground Water Law. 
W89-11804 6E 


Canadian Legislation Pertaining to the Preven- 
tion and Control of Marine Pollution. 
W89-11855 6E 


Superfund. 
W89-11900 5G 


Analysis of Technical Issues Related to Reau- 
thorization of the Clean Water Act. 
W89-11906 6E 


Case History of a Contaminated Groundwater 
Discharge to Surface Water Pursuant to an 
ACL. 

W89-12010 5G 


Underground Storage Tank Regulations: Status 
and Direction, 
W89-12048 6E 


State Regulatory Approaches to Management of 
Mining Wastes. 
W89-12050 6E 


County Specific Hazardous Waste Management 
Plans. 
W89-12071 5G 


Corrective Action at Solid Waste Management 
Units Under a RCRA Permit; aN Authorized 
State’s Experience. 

W89-12073 5E 


LENTIC ENVIRONMENT 
Habitat Selection of Lentic Larval Lampreys: 
Preliminary Analysis Based on Research with a 
Manned Submersible. 
W89-11194 2H 


Biological Assessment of the Water Quality in 
South-Holland (The Netherlands). 
W89-11390 7B 


LIABILITY 
Liability For and Cleanup Of Oil and Hazardous 
Waste: Legal and Technical Answers to a Com- 
plex Question. 
W89-11924 6E 


LIFE CYCLES 
Flexibility of Life Cycle Patterns as a Mecha- 
nism for Tolerance of Fluctuation of Environ- 
mental Conditions by Aquatic Plants. 
W89-11324 2H 


LIGHT PENETRATION 
Photosynthetic Characters of a Deepwater 
Bryophyte from a Clear, Oligotrophic Lake in 
Wisconsin, U.S.A. 
W89-11317 2H 





Light Utilization Efficiency as a Function of 
Stored CO2 in Leaves of Some Acidtolerant 
Aquatic Macrophytes. 

W89-11321 2H 


Light Climate of Lake Ellesmere and its Effect 
on the Growth of Aquatic Plants, 
W89-11329 2H 


LIMITING FACTORS 
Unified Theory for Microbial Growth Con- 
trolled by Multiple Limiting Substances, 
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Carpio L.) and the Phytophagous Fishes (Cteno- 
pharyngodon idella Val., Hypophthalmichthys 
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ness, Standing Crop, and Community Composi- 
tion in Adirondack, New York, U.S.A. Lakes. 
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the River Meuse (Belgium). 
W89-11554 2H 


Distribution of Planktonic Bacteria Capable of 
Degrading Sodium Dodecyl Sulphate (SDS) in a 
Polluted South Wales River. 

W89-11647 5B 


Cyclic Organochlorides in Plankton from the 
North Sea in Spring. 
W89-11807 5B 


PLANT DISEASES 
Pathogenicity of the Fungus, Colletotrichum 
Gloeosporioides (Penz.) Sacc., to Eurasian Wa- 
termilfoil (Myriophyllum Spicatum L). 
W89-11363 4A 


PLANT GROWTH 
Continuous Growth and Clump Maintenance of 
Potamogeton Crispus L. in Narutoh River, 
Japan. 

W89-11364 2H 


Vertical Distribution and Resource Allocation 
of Ruppia Maritima L. in a Southern Brazilian 
Estuary. 

W89-11369 2L 


Factors Influencing Periphyton Growth in Agri- 
cultural Streams of Central Illinois. 
W89-11553 2H 


POLLUTANT IDENTIFICATION 


Forest Management: Trees Response to 
Wastewater Sludge Fertilization. 
W89-11627 SE 


Proposals for Inhibiting Abundant Phytoplank- 
ton Growth at the Head of a River Reservoir. 
'W89-11702 5G 


PLANT GROWTH SUBSTANCES 
Rhizosphere Ecology of Submersed Macro- 
phytes, 
W89-11176 2H 


PLANT PATHOLOGY 
Pathogenicity of the Fungus, Colletotrichum 
Gloeosporioides (Penz.) Sacc., to Eurasian Wa- 
termilfoil (Myriophyllum Spicatum L). 
W89-11363 4A 


PLANT PHYSIOLOGY 
Vegetation Patterns in James Bay Coastal 
Marshes: II. Physiological Adaptation to Salt- 
Induced Water Stress in Three Halophytic Gra- 
minoids. 
W89-11565 2L 


PLASMIDS 
Recombinant DNA Plasmid Transmission to In- 
digenous Organisms During Waste Treatment. 
W89-11094 5B 


Habitat-specific Plasmid Patterns in Natural 
Bacterial Populations of Fresh-water Lakes. 
W89-11303 2H 


PLUMES 
Hydrodynamic Dispersion at the Local Scale of 
Continuum Representation. 
W89-11270 5B 


PO RIVER 
Nutrient Load Carried by the River Po into the 
Adriatic Sea, 1968-87. 
W89-11417 5B 


POLITICAL ASPECTS 
Marine Environmental Quality in Canada: Build- 
ing Constituencies. 
W89-11867 5G 


POLLUTANT IDENTIFICATION 
Legionella and Public Water Supplies. 
W89-11070 SA 


Toxicity Testing in Wastewater Systems: Appli- 
cation of a Short-Term Assay Based on Induc- 
tion of the Lac Operon in E. coli. 

W89-11088 5A 


Instrumental Detection of Coliform Bacteria for 
Industrial Control of Drinking Water Quality. 
W89-11095 5A 


Monoclonal Antibody Based Immunofluorescent 
Assay for Giardia and Cryptosporidium Detec- 
tion in Water Samples. 

W89-11096 5A 


Protozoa and Metazoa as Indicators of Effluent 
Quality in Rotating Biological Contactors. 
W89-11097 5D 


Determination of Active Biomass. 
W89-11099 5D 


Hepatitis A Virus Levels in Shellfish Exposed in 
a Natural Marine Environment to the Effluent 
from a Treated Sewage Outfall. 

W89-11101 5A 


Interactions Between Free-Living Amoebae and 
Legionella in the Environment. 
W89-11102 SA 
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POLLUTANT IDENTIFICATION 


Correlations of the Protozoa, Cryptosporidium 
and Giardia, with Water Quality Variables in a 
Watershed. 

W89-11107 5B 


Evaluation of Microbial Detection Methods and 
Interlaboratory Comparisons During a Peroxide- 
Nutrient Enhanced In Situ Bioreclamation. 

W89-11113 5A 


F-Specific RNA-Bacteriophages as Model Vi- 
ruses in Water Hygiene: Ecological Aspects. 
W89-11124 5A 


Application of Microtitration Technique for 
Most Probable Number Estimation of Bacteria. 
W89-11126 5A 


Rapid Nitrocellulose Enzyme Immunosorbent 
Assay Technique (NC-EIA) for Monitoring Vi- 
ruses in the Environment, 

W89-11127 5A 


Nitrifying Bacteria in a Chloraminated Drinking 
Water System. 
W89-11132 SF 


Determination of Sediment Composition and 
Chronology as a Tool for Environmental Impact 
Investigations. 

W89-11215 5A 


Extraction and Isolation of Triazine Herbicides 
from Water and Vegetables by a Double Trap 
Tandem System. 

W89-11300 5A 


Analytical Method for Butyltin Species in Shell- 
fish, 
W89-11386 5A 


Investigations of ‘Petroleum Hydrocarbons’ in 
Seawater, Using High Performance Liquid 
Chromatography with Fluorescence Detection. 
W89-11387 5A 


Heavy Metals in Sediments of the Inner Shelf of 
the Beaufort Sea, Northern Arctic Alaska. 
W89-11388 5B 


Multielement Preconcentratrion of Trace Metals 
from Natural Waters by Solvent Extraction with 
an Alkylated Oxine Derivative. 

W89-11394 5A 


Trace Metal Contents in Certified Reference 
Sediments Determined by Nitric Acid Digestion 
and Atomic Absorption Spectrometry. 

W89-11402 5A 


Speciation of Copper in Fresh Waters. 
W89-11403 5A 


Identification and Quantification of p-Chloro- 
benzenesulfonic Acid in Groundwater. 
W89-11404 5A 


Electron Microprobe Investigation of the Chem- 
istry of Ferromanganese Coatings on Freshwa- 
ter Sediments, 

W89-11406 SA 


Determination of Phenolic Pollutants in Water 
Using Permeation Sampling. 
W89-11430 5A 


Determination of Organophosphorous Com- 
pounds and Carbamates by Their Inhibition of 
Cholinesterase. Part 1: Inhibition Values on Im- 
mobilized Cholinesterase (Bestimmung von 
Phosphorpestiziden und Insektiziden Carbama- 
ten Mittels Choli h ) 


W89-11434 SA 








Biotest to Determine Herbicides in Water: Meth- 
ods and First Results (Biotest als Summenpara- 
meter zur Bestimmung von Herbiziden im 
Wasser: Methodische Grundlagen). 

W89-11435 5A 
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SUBJECT INDEX 


Enzyme Immunoassays for the Determination of 
Pesticides in Water (Enzyminnunoassays zur 
Bestimmung von Pfl hutzmitteln im 
Wasser). 

W89-11436 5A 





Biosensors for Water and Wastewater Analysis 
(Biosensoren zur Analytik von Wasser und Ab- 
wasser). 

W89-11437 5A 


Detectability of Acid Producing Reactions in 
Natural Clouds. 
W89-11451 SA 


Determination of Methyl Yellow, Sudan I and 
Sudan II in Water by High Performance Liquid 
Chromatography. 

W89-11469 5A 


Partition of Trace Metals Between Dissolved 
and Particulate Phases in European Coastal 
Waters: A Compilation of Field Data and Com- 
parison with Laboratory Studies, 

W89-11568 5A 


Analysis of Aldehydes in Cloud--and Fogwater 
Samples by HPLC with a Postcolumn Reaction 
Detector. 

W89-11619 5A 


Container Adsorption of Tributyltin (TBT) 
Compounds: Implications for Environmental 
Analysis. 

W89-11624 SA 
Evaluation of ‘Labile’ Metal in Sediments by 


Use of Ion-Exchange Resins. 
W89-11628 5A 


Normal-Phase High-Performance Liquid Chro- 
matographic Determination of Phenols. 
W89-11629 5A 


Use of Capillary Supercritical Fluid Chromatog- 
raphy and Microcolumn Liquid Chromatogra- 
phy for the Determination of Nonvolatile Or- 
ganics in Aqueous Environmental Samples. 

W89-11634 5A 


Determination of Total Mercury in Water and 
Urine by a Gold Film Sensor Following Fen- 
ton’s Reagent Digestion. 

W89-11635 5A 


Determination of Lead in Waters and Sediments 
of Lake Donner, California. 
W89-11643 5A 


Organo-tins in Sediments and Mussels from the 
Sado Estuarine System (Portugal). 
W89-11650 5B 


Successful Preservation of Daphnia for Chemi- 
cal and Physical Analysis. 
W89-11657 SA 


Evaluation of Different Plating Media Used in 
the Isolation of Salmonellas from Environmental 
Samples. 

W89-11671 5A 


Determination of Carbonyl Compounds in 
Ozonated Water by the PFBOA Method, 
W89-11692 5A 


Inhibition of Acetylcholinesterase in Guppies 
(Poecilia reticulata) by Chlorpyrifos at Sublethal 
Concentrations: Methodological Aspects. 

W89-11733 5A 


Preservation of Samples for Dissolved Mercury. 
W89-11786 SA 


New Approach to the Seven-day Ceriodaphnia 
dubia Test with Additional Comments Pertain- 
ing to the Same Test for Daphnia magna. 

W89-11811 5A 


Analysis of Trace Organics in the Aquatic Envi- 
ronment. 
W89-11868 5A 


Analysis of Volatile Halogenated and Purgeable 
Organics. 
W89-11869 5A 


Polychlorinated Biphenyls. 
W89-11870 5A 


Analysis of Toxaphene in Environmental Sam- 
ples. 
'W89-11871 5A 


Environmental Aspects and Analysis of Phenols 
in the Aquatic Environment. 
W89-11872 5A 


Analysis of Chlorinated Dibenzo-p-Dioxins and 
Dibenzofurans in the Aquatic Environment. 
W89-11873 SA 


Analysis of Polycyclic Aromatic Hydrocarbons 
in Environmental Samples. 
W89-11874 5A 


Phthalate Esters in the Aquatic Environment. 
W89-11875 5A 


Organometallic Compounds in the Aquatic En- 
vironment. 
W89-11876 5A 


Humic Acid and Related Substances in the Envi- 
ronment. 
W89-11877 5A 


Toxicology--A Primer on Toxicology Principles 
and Applications. 
W89-11896 5C 


Analysis of Technical Issues Related to Reau- 
thorization of the Clean Water Act. 
W89-11906 6E 


Ethylene Thiourea in Maine Ground Water. 
W89-11925 5B 


New Method for Field Analysis of Soils Con- 
taminated with Aromatic Hydrocarbon Com- 
pounds, 

W89-11930 5A 


Multiobjective Analysis of a Complex Aquifer 
System Contaminated with Dense Chlorinated 
Hydrocarbons and Heavy Metals. 

W89-11932 5B 


Detection of Subsurface Gasoline Contamina- 
tion in New England Glaciated Terrain Using 
Soil Gas Surveying. 

W89-11952 5A 


1989 Annual Book of Standards. Section 11: 
Water and Environmental Technology, Volume 
11.01. 

W89-12000 2K 


1989 Annual Book of Standards. Section 11: 
Water and Environmental Technology, Volume 
11.02. 

W89-12001 5A 


Laser/Microbe Bioassay System. 
W89-12015 5A 


U.S. EPA Field Analytical Screening Project, 
W89-12058 TA 


Evaluation of the Standard Elutriate Test as an 
Estimator of Contaminant Release at the Point 
of Dredging, 

W89-12075 5A 





Technology Assessment of Field Portable In- 
strumentation for Use at Rocky Mountain Arse- 
nal. 

W89-12079 5A 


Direct Determination of Part-per-Billion Levels 
of Volatile Organics in Water and Soil Samples 
using Glow Discharge Mass Spectrometry. 

W89-12080 SA 


Field and Laboratory Study Using Adenylate 
Energy Charge as an Indicator of Stress in Myti- 
lus edulis and Nephytys incisa Treated with 
Dredged Material, 

W89-12110 5A 


Acid Mine Drainage, October 1978-May 1988: 
Citations from the NTIS Bibliographic Data- 


base. 
W89-12145 5A 


Oil Pollution Sampling, Detection, and Analysis, 
January 1976-January 1988: Citations from the 
NTIS Bibliographic Database. 

W89-12162 5A 


Polychlorinated Biphenyls: Occurrence in Sedi- 
ments and Soils, January 1977-January 1988: Ci- 
tations from the Selected Water Resources Ab- 
stracts Database. 

W89-12169 5B 


Polychlorinated Biphenyls in the Freshwater 
Environment, January 1977-January 1988: Cita- 
tions from the Selected Water Resources Ab- 
stracts Database. 

W89-12170 5C 


Ground Water Pollution: General Studies, De- 
cember 1984-January 1988: Citations from the 
NTIS Bibliographic Database. 

W89-12172 5B 


POLLUTION CONTROL 


Non-Linear Response of Wet Deposition to 
Emissions Reduction: A Model Study. 
W89-11452 5G 


POLLUTION LOAD 


Improvements in the Benthic Fauna of the Tees 
Estuary After a Period of Reduced Pollution 


Loadings. 
W89-11384 5G 


Lake Restoration by Reducing External Phos- 
phorus Loading: The Influence of Sediment 
Phosphorus Release. 

W89-11543 5G 


Evaluation of Methods for the Estimation of 
Tributary Mass Loads, 
W89-11777 5B 


POLONIUM 


Polonium in Florida Groundwater and Its Possi- 
ble Relationship to the Sulfur Cycle and Bacte- 
ria. 

W89-11409 5B 


POLYCHAETES 


Field and Laboratory Study Using Adenylate 
Energy Charge as an Indicator of Stress in Myti- 
lus edulis and Nephytys incisa Treated with 
Dredged Material, 

W89-12110 SA 


POLYCHLORINATED BIPHENYLS 


Behavior of Chlorinated Organics During Acti- 
vated Sludge Treatment and Anaerobic Diges- 
tion, 

W89-11118 5D 
PCBs and PAHs as Tracers of Particulate Dy- 
namics in Large Lakes. 

W89-11188 2H 


Evidence of Atmospheric Transport and Depo- 
sition of Organochlorine Pesticides and Poly- 
chlorinated Biphenyls in Canadian Arctic Snow. 
W89-11620 5B 


Cyclic Organochlorides in Plankton from the 
North Sea in Spring. 
W89-11807 5B 


Polychlorinated Bipheny]s. 
W89-11870 SA 


Summary of Selected Data on Chemical Con- 
taminants in Tissues Collected During 1984, 
1985, and 1986. 

W89-12105 5B 


Polychlorinated Biphenyls: Occurrence and 
Treatment in Municipal and Industrial Wastes, 
January 1977-May 1988: Citations from the Se- 
lected Water Resources Abstracts Database. 

W89-12146 5D 


Polychlorinated Biphenyls: Occurrence in Sedi- 
ments and Soils, January 1977-January 1988: Ci- 
tations from the Selected Water Resources Ab- 
stracts Database. 

W89-12169 5B 


Polychlorinated Biphenyls in the Freshwater 
Environment, January 1977-January 1988: Cita- 
tions from the Selected Water Resources Ab- 
stracts Database. 

W89-12170 5C 


POLYCYCLIC AROMATIC HYDROCARBONS 
PCBs and PAHs as Tracers of Particulate Dy- 
namics in Large Lakes. 

W89-11188 2H 
Metabolism of Polycyclic Aromatic Hydrocar- 
bons in the Aquatic Environment. 

W89-11826 5B 


Bioavailability of Polycyclic Aromatic Hydro- 
carbons in the Aquatic Environment. 
W89-11827 5B 


Microbial Degradation of Polycyclic Aromatic 
Hydrocarbons (PAH) in the Aquatic Environ- 
ment. 

W89-11828 5B 


Biotransformation and Disposition of PAH in 
Aquatic Invertebrates. 
W89-11829 5B 


Biotransformation and Disposition of Polycyclic 
Aromatic Hydrocarbons (PAH) in Fish. 
W89-11830 5B 


Enzymes Involved in Metabolism of PAH by 
Fishes and Other Aquatic Animals: Oxidative 
Enzymes (or Phase I Enzymes). 

W89-11831 5B 


Enzymes Involved in Metabolism of PAH by 
Fishes and Other Aquatic Animals: Hydrolysis 
and Conjugation Enzymes (or Phase II En- 


zymes). 

W89-11832 5B 

Metabolic Activation of PAH in Subcellular 

Fractions and Cell Cultures from Aquatic and 

Terrestrial Species. 

W89-11833 5B 

PAH, Metabolites, and Neoplasia in Feral Fish 

ulations. 

W89-11835 5C 

Analysis of Polycyclic Aromatic Hydrocarbons 
5A 


Polyelectrolytes: Wastewater and Sewage Treat- 
ment, January 1977-June 1988: Citations from 


POPULATION DYNAMICS 


the Selected Water Resources Abstracts Data- 
base. 


W89-12167 5D 


POLYMERS 
Binding of Metal ions by Extracellular Polymers 
of Biofilm Bacteria. 
W89-11091 2K 


Activated Sludge Treatment of Wastewater 
from a Nylon 6 Manufacturing Plant. 
W89-11223 5D 


POLYSULFONE MEMBRANES 
Synthesis and Properties of Polysulfone Mem- 
branes. 


W89-11200 5D 


POPULATION DENSITY 
Strong Effects of Foraging Minnows on a 
Stream Benthic Invertebrate Community. 
W89-11370 2H 


Horizontal Distribution of Rotifer Plankton 
Along a Trophic Gradient in Lake Balaton: 
Changes of Community Structure and Abun- 
dance During the Past 20 Years. 

W89-11446 2H 


Zooplankton Abundance in the Lower Orinoco 
River, Venezuela. 
W89-11521 2H 


Phytoplankton Population Density and Volume 
as Indicators of Eutrophication in the Eastern 
Part of the Adriatic Sea. 

W89-11555 2L 


Distribution of Planktonic Bacteria le of 
ing Sodium Dodecyl Sulphate (SDS) in a 

Polluted South Wales River. 

W89-11647 5B 


Roughness and Color of Artificial Substratum 
Particles as Possible Factors in Colonization of 
Stream Invertebrates. 

W89-11658 2H 


Dynamics of Fecal Coliform and Culturable He- 
terotroph Densities in an Eutrophic Ecosystem: 
Stability of Models and Evolution of These Bac- 
terial Groups. 

W89-11663 2H 
Monitoring Bird Population Densities along the 
Colorado River in Grand Canyon: 1987 Breed- 
ing Season. 

W89-12097 6G 

POPULATION DYNAMICS 

Multiplication of a Klebsiella pneumoniae Strain 
in Water at Low Concentrations of Substrates. 
W89-11085 5A 


Effect of Controlled pH on the Development of 
Rosette-Forming Bacteria in Axenic Culture and 
Bulking Activated Sludge, 

W89-11104 5D 


Influence of Population Dynamics on the 
‘Steady State’ Biodegradation of 2-Chlorophenol 
by a Mixed Microbial Community, 

Ww89-11141 5D 


Distributional Ecology of Red-capped Plover, 
Charadrius ruficapillus (Temminck, 1822), on 
Western Australian Salt Lakes. 

W89-11295 2H 


Long Term Studies on Simulium vittatum Zett. 
(Diptera: Simuliidae) in the River Laxa, North 
Iceland, with Particular Reference to Different 
Methods Used in Assessing Population — 
W89-11332 
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POPULATION DYNAMICS 


Causes of Change in the Diversity and Stability 
of Phytoplankton Communities in Small Lakes, 
W89-11549 2H 


Factors Influencing Periphyton Growth in Agri- 
cultural Streams of Central Illinois. 
W89-11553 2H 


Phytoplankton Population Density and Volume 
as Indicators of Eutrophication in the Eastern 
Part of the Adriatic Sea. 

W89-11555 2L 


Spatial and Temporal Trends of Diatom Flux in 
British Columbian Fjords. 
W89-11560 2L 


Temperature-Independent Growth of Phyto- 
plankton, 
W89-11564 2H 


Dynamics of Fecal Coliform and Culturable He- 
terotroph Densities in an Eutrophic Ecosystem: 
Stability of Models and Evolution of These Bac- 
terial Groups. 

W89-11663 2H 


Effects of River Regulation on the Structure of a 
Fast-Growing Brown Trout (Salmo trutta L.) 
Population. 

W89-11715 6G 


POPULATION EXPOSURE 
Hepatitis A Virus Levels in Shellfish Exposed in 
a Natural Marine Environment to the Effluent 
from a Treated Sewage Outfall. 
W89-11101 5A 


Evaluation of Health Risk Associated with 
Drinking Water Quality in Agricultural Commu- 
nities. 

W89-11125 5F 


PORE SIZE 
Soil Macropore Size Distribution from Water 
Breakthrough Curves. 
W89-11577 2G 


POROUS MEDIA 
Modeling Microbial Transport in Porous Media. 
W89-11149 5B 


Discrete Kernel Method of Characteristics 
Model of Solute Transport in Water Table 
Aquifers, 

W89-11256 5B 


Hydrodynamic Dispersion at the Local Scale of 
Continuum Representation. 
W89-11270 5B 


Generalized Two-Dimensional Analytical Solu- 
tion for Hydrodynamic Dispersion in Bounded 
Media with the First-Type Boundary Condition 
at the Source, 

W89-11755 5B 


Methods for Determining Transverse Dispersion 
Coefficients of Porous Media in Laboratory 
Column Experiments. 

W89-11766 2F 


Approximate Solution for One-Dimensional Ab- 
sorption in Unsaturated Porous Media, 
W89-11781 2G 


Numerical Investigation of the Conjugate Gradi- 
ent Method as Applied to Three-dimensional 
Groundwater Flow Problems in Randomly Het- 
erogeneous Porous Media, 

W89-11783 7C 


PORTUGAL 
Organo-tins in Sediments and Mussels from the 
Sado Estuarine System (Portugal). 
W89-11650 5B 
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POTABLE WATER 
Legionella and Public Water Supplies. 
W89-11070 5A 


Drinking Water Microbiology Research in the 
United States: an Overview of the Past Decade. 
‘W89-11083 5F 


Fungi from Potable Water: Interaction with 
Chlorine and Engineering Effects. 
W89-11090 5A 


Rapid Nitrocellulose Enzyme Immunosorbent 
Assay Technique (NC-EIA) for Monitoring Vi- 
ruses in the Environment, 

W89-11127 5A 


Evaluation of the NH4-N and DOC Removal 
Efficiency by Submerged Biofilm Process in Tap 
Water Supply Pretreatment System. 

W89-11151 5F 


Laser/Microbe Bioassay System. 
W89-12015 5A 


POTASSIUM 
Biotop Impairment Caused by Potassium Pollut- 
ed Water of the Werra and Oberweser Rivers 
(Schadwirkung der Kali-Abwesser im Biotop 
der Werra und Oberweser), 
W89-11432 5C 


Changes in Na, K, Ca, Mg and Al Content of 
Submersed Leaf Litter, Related to Ingestion by 
the Amphipod Gammarus pulex (L). 

W89-11545 2H 


POTASSIUM CHLORIDE 


Effect of Potassium Chloride on the Virucidal 
Effectiveness of Chlorine Disinfection for Mili- 
tary Needs. 

W89-12076 5F 


POTENTIOMETRIC LEVEL 


Maps Showing Altitude of the Potentiometric 
Surface and Changes in Water Levels in the 
Sparta-Memphis Aquifer in Eastern and South- 
ern Arkansas, Spring 1986. 

W89-11481 71C 


Potentiometric Surface of the Aquia Aquifer in 
Southern Maryland During the Fall of 1987. 
W89-11485 7c 


Potentiometric Surface of the Magothy Aquifer 
in Southern Maryland During the Fall of 1987. 
W89-11486 7C 


POWERPLANTS 


Optimal Sequencing of Development for Hydro- 
power Stations in Cascade. 
W89-11603 8C 


Integrated Approach to Hydropower Impact 
Assessment: II. Submerged Macrophytes in 
some Norwegian Hydroelectric Lakes, 

W89-11655 6G 


PRECIPITATION 


Precipitation Catch Measured by the Wyoming 
Shield and the Dual-Gage System. 
W89-11172 7B 


Probabilistic Storm Transposition Approach for 
Estimating Exceedance Probabalities of Extreme 
Precipitation Depths, 

W89-11251 2B 
Water Balance Approach Under Extreme Arid 
Conditions--A Case Study of Tabalah Basin, 
Saudi Arabia. 

W89-11283 2A 


Patterns of Herpetofaunal Species Richness: Re- 
lation to Temperature, Precipitation, and Vari- 
ance in Elevation. 

W89-11294 2H 


Estimates of Regional Contributions to Wet 
Acid Deposition in Western Massachusetts 
During the Summer of 1984. 

W89-11453 5B 


Temporal and Spatial Variation in the Volume 
of Rain Falling Annually in Israel. 
W89-11534 2B 


Precipitation Patterns Associated with the High 
Index Phase of the Southern Oscillation. 
W89-11535 2B 


Improved Values of 1-Hour M5 Rainfalls for the 
United Kingdom. 
W89-11536 2B 


Mechanisms of Orographic Precipitation. 
W89-11537 2B 


Incident of Clear Air Precipitation, 
W89-11567 2B 


Impact of Summer Rainfall on the Temperature 
Gradient Along the United States-Mexico 
Border, 

W89-11580 2B 


Large-Scale Precipitation and Outgoing Long- 
wave Radiation from INSAT-1B During the 
1986 Southwest Monsoon Season. 

W89-11582 2B 


Periodic Variations in Extreme Hourly Rainfalls 
in the United Kingdom. 
W89-11583 2B 


Stochastic Cluster Model for Hourly Precipita- 
tion Data, 
W89-11680 2B 


Natural and Anthropogenic Components in Bulk 
Precipitation at Blido (Archipelago of Stock- 
holm). 

W89-11770 5B 


Conditioning Stochastic Daily Precipitation 
Models on Total Monthly Precipitation. 
W89-11782 2B 


Water Balance at a Low-Level Radioactive- 
Waste Disposal Site. 
W89-11801 2A 


Nutrient Content of Bulk Precipitation in South- 
central Java, Indonesia. 
W89-11820 21 


PRECIPITATION DATA 


Regionalization of Storm Hyetographs. 
W89-11178 2B 


PRECIPITATION INTENSITY 
Probabilistic Storm Transposition Approach for 
Estimating Exceedance Probabalities of Extreme 
Precipitation Depths, 
W89-11251 2B 
PREDATION 
Epischura Density as a Factor Controlling the 
Establishment of Bosmina Populations in Lake 
Tahoe. 
W89-11331 2H 


Strong Effects of Foraging Minnows on a 
Stream Benthic Invertebrate Community. 
W89-11370 2H 


PRETREATMENT OF WASTEWATER 
Automated Pretreatment of Electroplating 
Waste at Tinker AFB, OK. 

W89-12018 5D 


PRETREATMENT OF WATER 
Evaluation of the NH4-N and DOC Removal 
Efficiency by Submerged Biofilm Process in Tap 
Water Supply Pretreatment System. 
W89-11151 5F 





PRICING 
Welfare Effects of Alternative Water Rationing 
Schemes: a Case Study. 
W89-11177 6C 


Forecasting Demand and Measuring Price Elas- 
tici ity. 
W89-11738 6D 


PRIMARY PRODUCTIVITY 
Seasonal Changes in Size-Fractionated Primary 
Production and Nutrient Concentrations in the 
Temperate Neritic Water of Funka Bay, Japan. 
W89-11180 5c 


Light Utilization as a Function of 
Stored CO2 in Leaves of Some Acidtolerant 
Aquatic Macrophytes. 

W89-11321 2H 


Ecology of Indian Inland Saline Lakes: II. Pri- 
mary Production in Didwana Lake. 
W89-11335 2H 


Primary Production in a Shallow Eutrophic 
Lake Dominated Alternatively by Phytoplank- 
ton and by Submerged Macrophytes. 

W89-11367 2H 


Replication a Treatment Strength in Whole- 
lake 
W89-11371 2H 


Energy Transfer in a Kashmir Himalayan Sar 
(Lake). 
W89-11392 2H 


Interannual Fluctuations in Primary Production: 
Meteorological Forcing at Two Subalpine 
Lakes. 

W89-11516 2H 
Bacterioplanktonic Biomass and Production in 
the River Meuse (Belgium). 

W89-11554 2H 


PRIMARY SLUDGE 
Behavior of Chlorinated Organics During Acti- 
vated Sludge Treatment and Anaerobic Diges- 


tion, 
W89-11118 5D 


Gasification and Pyrolysis of Sewage Sludges 
(Verwertung von Klaerschlamm). 
W89-11638 5D 


PRIORITY POLLUTANTS 
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Aromatic Hydrocarbons Sorbed to Sediments 
for the Amphipod Pontoporeia hoyi. 

W89-11622 5B 


Carbon Content of Sediments of Small Reser- 
voirs. 
W89-11791 2H 


Diagenesis of Organic Matter in Georgia Salt 
Marshes. 
W89-11809 2L 


1989 Annual Book of Standards. Section 11: 
Water and Environmental Technology, Volume 
11.02. 

W89-12001 5A 


SEEDLINGS 
Compatible Organic Solutes and Salt Tolerance 
in Seedlings of Three Annual Medicago Species 
(Solutes Organiques Compatibles et Tolerance 





au Chlorure de Sodium chez les Jeunes Plantes 
de Trois Especes Annuelles du Genre Medi- 


cago). 
W89-11398 3c 


SEEPAGE 
of Mariana Islands Coastal 
Sediments: Terrestrial Influence on Delta-C13, 
Ash, CaCO3, Al, Fe, Si and P. 
W89-11206 23 


Distribution of Submerged Macrophytes in Lake 
Tahoe, California and Nevada, and the Possible 
Influence of Groundwater Seepage, 

'W89-11320 


Flow Path Through the Near-shore Sediments 
of an Acidic Lake. 
W89-11341 5C 


Seepage Exclusion Problem for Sloping Cylin- 
drical Cavities, 

W89-11784 2G 
Seepage Velocities in Stress-Relief Fractures in 
the Eastern Kentucky Coal Field. 

W89-11948 2F 


SEISMIC PROPERTIES 
Applying Seismic Reflection Techniques to Hy- 
drogeological Investigations. 
W89-11919 7B 


SEISMIC WAVES 
Applying Seismic Reflection Techniques to Hy- 
drogeological Investigations. 
W89-11919 7B 


SEISMOLOGY 
"Quaternary Stratigraphy of Representative 
Maine Estuaries: Initial Examination by High- 
Resolution Seismic Reflection Profiling. 
W89-12124 


SEMIARID CLIMATES 
Relating Point to Area Average Rainfall in 
Semiarid West Africa and the Implications for 
Rainfall Estimates Derived from Satellite Data. 
W89-11579 2B 


Site Closure and Perpetual Care of a Low-Level 
Radioactive Waste Disposal Facility in Semi- 
Arid Climate. 

W89-12C49 5E 

SENEGAL 

Ecological Zonation of the Hyperhaline Estuary 
of the Casamance River (Senegal): Foraminifera, 
Zooplankton and Abiotic Variables. 

W89-11558 2L 


SEPARATION TECHNIQUES 
Analysis of the COPESUL Water-Oil Separa- 
tion System. 
W89-11228 5D 


Stimulated Bioseparation of Oil and —_ 
W89-11243 


Extraction and Isolation of Triazine Herbicides 
from Water and Vegetables by a Double Trap 
Tandem System. 

W89-11300 SA 


Appraisal of the Efficacy of Pre-Enrichment for 
the Isolation of Campylobacter jejunji from 
Water and Food, 

W89-11464 5A 


Anaerobic Sludge Digestion Using Mesophilic- 
Thermophilic Phase Separation. 

W89-11465 5D 
Use of Capillary Supercritical Fluid Chromatog- 
raphy and Microcolumn Liquid Chromatogra- 
phy for the Determination of Nonvolatile Or- 
ganics in Aqueous Environmental Samples. 
W89-11634 5A 


SEPTIC TANKS 
Virus Survival and Transport in Groundwater. 
Wws89-11111 5B 


Study on Subsurface Wastewater Disposal 
System in Small Community, 
W89-11608 5D 


Soil Al of Septic Tank Effluent: A 
Field Study of Some Major Soils in Wisconsin. 
W89-11884 SE 


Septic Tanks and Their Effects on the Environ- 
ment. 
W89-11957 5D 


Conceptual Model of Nutrient Transport in Sub- 
surface Soil Systems, 
W89-11958 5B 


Limits to Growth and Septic Tanks. 
'W89-11959 SE 


Analysis of Septic Tank Survival Data from 
1952 to 1972 in Fairfax County Virginia, 
W89-11960 SE 


Comparison of Septic Tank and Aerobic Treat- 
ment Units: the Impact of Wastewater Vari- 
ations on These Systems. 

W89-11962 5D 


Groundwater Pollution--Problems and Solu- 
tions. 
W89-11963 5B 


Nitrate Contamination of the Water-Table Aqui- 
fer by Septic Tank Systems in the Coastal Plain 
of Delaware. 

W89-11964 5B 


Virus Movement into Groundwater from Septic 
Tank Systems. 
W89-11965 5B 


Improved Field Techniques for Hydraulic Prop- 
erties of Soils. 
W89-11968 7B 


On-Site Household Wastewater Treatment Al- 
ternatives--Laboratory and Field Studies. 
W89-11973 5D 


Treatability of Septic Tank Sludge. 
W89-11982 5D 


SESTON 
Evaluation of the Metabolism of Sestonic and 
Epilithic Communities in Running Waters Using 
an Improved Chamber Technique, 
W89-11547 2H 


SEWAGE BACTERIA 
Effect of Controlled pH on the Development of 
Rosette-Forming Bacteria in Axenic Culture and 
Bulking Activated Sludge, 
W89-11104 5D 


Isolation and Identification of Actinomycetes 
Present in Activated Sludge Scum. 
W89-11105 5D 


Nitrogen-Fixing Heterotrophic Bacteria in 
Coastal Waters: a Comparison of the Contribu- 
tion Made by Sewage Effluent in a Temperate 
and a Tropical Environment. 

W89-11114 5B 


Growth of Filamentous Bacteria in the Presence 
of Heavy Metals. 
W89-11143 5D 


Long-Term Study of Occurrence, Distribution 
and Reduction of Campylobacter sp. in the 
Sewage System and Wastewater Treatment 
Plant of a Big Town. 

W89-11154 5D 


SEWER SYSTEMS 
Comparison of Centralized Versus Decentral- 
ized Wastewater Systems for Coastal Tourist 
Areas. 
W89-11354 5D 


SHAD 
Shad Return to the Delaware, 
W89-11899 5G 


SHELLFISH 
Hepatitis A Virus Levels in Shellfish Exposed in 
a Natural Marine Environment to the Effluent 
from a Treated Sewage Outfall. 
Ws89-11101 5A 


Effects of Seawater Contamination Level and 
Exposure Period on the Bacterial and Viral Ac- 
cumulation and Elimination Processes by Myti- 
lus edulis. 

'W89-11106 5C 


Analytical Method for Butyltin Species in Shell- 
fish. 


W89-11386 5A 


SHOCK LOADS 
In-Situ Adaptation of Activated Sludge by 
Shock Loading to Enhance Treatment of High 
Ammonia Content Petrochemical Wastewater. 
W89-11221 5D 


SHORE PROTECTION 
Static Equilibrium Bays: New Relationships. 
W89-11470 2L 


SHRIMP 
Effect of Salinity on Free Amino Acids in the 
Prawn Palaemon elegans (Rathke), 
W89-11447 81 


SIDE-CHANNEL SPILLWAYS 
Experiments in Side-Channel Spillways. 
W89-11210 8B 
SILICA 
Historic Trends in Lake Michigan Silica Con- 
centrations. 
W89-11393 5C 


Some Silica-Based Double Salts as Ion Exchang- 
ers Useful in the Treatment of Industrial Ef- 
fluents and Control of Pollutants. 

W89-11730 5D 


SILICON 
Biogeochemistry of Mariana Islands Coastal 
Sediments: Terrestrial Influence on Delta-C13, 
Ash, CaCO3, Al, Fe, Si and P. 
W89-11206 2 


Relationships between Si, Al, and Fe Deposited 
on Filter-Covered Glass Substrates in Marine 
Sediments and in Suspensions of Sediments and 
Standard Clays. 

W89-11216 2L 


Effects of Si:P Supply Ratio, Supply Variability, 
and Selective Grazing in the Plankton: An Ex- 
periment with a Natural Algal and Protistan 
Assemblage. 

W89-11519 2H 


SILVER 
Laboratory Studies of Methods for the Treat- 
ment and Disposal of the Waste Stream from the 
Silver-Recovery Facility at Oak Ridge National 
Laboratory. 


W89-12098 5D 
SIMULATION 
Simulation of the Effects of Urbanization on 


Basin Streamflow. 
W89-11167 4C 
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SIMULATION 


Biodegradation of trans-1,2-Dichloroethylene by 
Methane-Utilizing Bacteria in an Aquifer Simu- 
lator. 

W89-11593 5G 


SIMULATION ANALYSIS 
Assessing the Impacts of Stream Regulation in 
the Flathead River Basin, Montana, U.S.A. I. 
Simulation Modelling of System Water Balance. 
W89-11698 4A 


Ability of PHABSIM to Predict Chinook 
Salmon Spawning Habitat. 
W89-11717 81 


Capture Zone Design Using Simulation Models 
and Optimization Techniques. 
W89-11934 5G 


Simulation of Groundwater Flow Characteris- 
tics by Flow and Mass Transport Models. 
W89-12006 5G 


Underground Coal Gasification Contaminant 
Control Program: Simulation of Postburn UCG 
Contaminant Production. 

W89-12114 5B 


SIPHONS 
Hood Characteristics for Siphon-Shaft Spill- 
ways. 
W89-11211 8A 


SITE REMEDIATION 
Isolation and Mitigation of Groundwater Con- 
tamination Based on Groundwater Modeling 
Techniques: A Case History. 
W89-12007 5G 


Design and Operational Characteristics of a Col- 
lection Treatment/Recharge/Flushing Ground- 
water Remediation System. 

W89-12009 5G 


In Situ Flushing and Bioreclamation Technol- 
ogies at a Creosote-Based Wood Treatment 
Plant. 

W89-12014 5G 


Hanscom AFB Hazardous Waste Disposal Area 
Cleanup. 
W89-12034 5G 


Status of ‘Site’ Program Demonstrations. 
W89-12036 5G 


Site Inspections in Support of Superfund’s Re- 
vised Pre-Remedial Program. 
W89-12038 6A 


Steel Mill Closure. 
W89-12043 5G 


SITEL 
SITEL: A Successful 
Wastewater Treatment System. 
W89-11233 5D 


Petrochemical 


By-Products from a Petrochemical Effluent 
Treatment Plant: The Case of SITEL. 
W89-11236 5E 


SLIME LAYER 
Extracellular Products of Microcystis Species: 
Formation of Slime Layer and DOC Pool in 
Surrounding Waters. 
W89-11313 2H 


SLOPES 
Distribution of Depth of Overland -Flow on 
Desert Hillslopes and Its Implications for Mod- 
eling Soil Erosion. 
W89-11381 2J 


Physically Based Model of Heterogeneous Hills- 


lopes: 1. Runoff Production, 
W89-11763 2A 
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Physically Based Model of Heterogeneous Hills- 
lopes: 2. Effective Hydraulic Conductivities, 
W89-11764 2A 


Comparison of Methods of Estimating Mean 
Watershed Slope, 
W89-11794 2E 


SLUDGE 
Diversity of Activated Sludge Microbial Com- 
munities as Described by the Fundamental 
Niche Concept, 
W89-11075 5D 


Toxicity of Alum Sludge to Ceriodaphnia dubia 
and Pimephales. 
W89-11816 5C 


SLUDGE CONDITIONING 
Review of Conditioning, Thickening and Dewa- 
tering of Sludge. 
W89-11910 5D 


SLUDGE DIGESTION 
Destruction of Salmonellas, Enteroviruses and 
Ova of Parasites in Wastewater Sludge by Pas- 
teurization and Anaerobic Digestion. 
W89-11116 5D 


Anaerobic Sludge Digestion Using Mesophilic- 
Thermophilic Phase Separation. 
W89-11465 5D 


Study of Sewage Sludge Treatment by Meio- 
benthos, Nitocra sp. and Macrobenthos, 
Neanthes japonica (Izuka). 

W89-11584 5D 


Design Seminar Handout: Sludge Treatment and 
Disposal 


W89-11908 5D 


Chemical Treatment: An Inexpensive Alterna- 
tive to Handling Oily Sludge. 
W89-12016 5D 


SLUDGE DISPOSAL 


Enteric Virus: Risk Assessment of Ocean Dis- 
posal of Sewage Sludge. 
W89-11073 5C 


Landfarming for Treatment and Disposal of Oily 
Wastes Originating in the South Petrochemical 
Complex. 

W89-11240 5E 


Development of Assessment Techniques to 
Evaluate the Biodegradation of Oily Sludge in a 
Landfarming System, 

W89-11241 SE 


Forest Management: Trees Response to 
Wastewater Sludge Fertilization. 
W89-11627 SE 


Gasification and Pyrolysis of Sewage Sludges 
(Verwertung von Klaerschlamm). 
W89-11638 5D 


Environmental Assessment of Subsurface Dis- 
posal of Municipal Wastewater Treatment 
Sludge: Interim Report. 

W89-11885 5E 


Design Seminar Handout: Sludge Treatment and 
Disposal. 
W89-11908 5D 


Introduction to the Principles of Land Applica- 
tion of Sludge. 
W89-11913 5B 


Preliminary Assessment of the Effects of Subsur- 
face Sewage Sludge Disposal on Groundwater 
Quality, 

W89-11914 5C 


Principles of Land Application of Sewage 
Sludge. 
W89-11915 5E 


Plan for Study: Response of the Habitat and 
Biota of the Inner New York Bight to Abate- 
ment of Sewage Sludge Dumping. 

W89-12111 5G 


Environmental Pollution Control Alternatives: 
Sludge Handling, Dewatering, and Disposal Al- 
ternatives for the Metal Finishing Industry. 

W89-12127 5E 


Sewage Sludge Pretreatment and Disposal, De- 
cember 1981-February 1988: Citations from the 
NTIS Bibliographic Database. 

W89-12159 5D 


Sludge Dewatering: Sewage and Industrial 
Wastes, January 1978-January 1988: Citations 
from the Pollution Abstracts Database. 

W89-12168 5E 


SLUDGE DRYING 


Impact of Incorporated Organic Matter on the 
Dewatering Characteristics of Aluminum Hy- 
droxide Sludges, 

W89-11740 5F 


Review of Conditioning, Thickening and Dewa- 
tering of Sludge. 
W89-11910 5D 


Treatability of Septic Tank Sludge. 
W89-11982 5D 


Sludge Dewatering: Sewage and Industrial 
Wastes, January 1978-January 1988: Citations 
from the Pollution Abstracts Database. 

W89-12168 5E 


SLUDGE SEEDING 


Study of the Feasibility of Using Activated 
Sludge as Seed Material for an Anaerobic Reac- 
tor, 

W89-11134 5D 


SLUDGE STABILIZATION 


Design Seminar Handout: Sludge Treatment and 
Disposal. 
W89-11908 5D 


Stabilization and Disinfection of Wastewater 
Treatment Plant Sludges. 
W89-11909 5D 


Closure of a RCRA Impoundment by Biodegra- 
dation and Fixation. 
W89-12045 SE 


SLUDGE THICKENING 


Review of Conditioning, Thickening and Dewa- 
tering of Sludge. 
W89-11910 5D 


SLUDGE TREATMENT 


Gasification and Pyrolysis of Sewage Sludges 
(Verwertung von Klaerschlamm). 
W89-11638 5D 


SLUDGE UTILIZATION 
Incubation Studies of the Fate of Organic Nitro- 
gen in Soils Amended with Activated Sludge. 
W89-11574 SE 


Forest Management: Trees Response to 
Wastewater Sludge Fertilization. 
W89-11627 5E 


Introduction to the Principles of Land Applica- 
tion of Sludge. ; 
W89-11913 5B 


SNAILS 


Toxicity to and Oxygen Consumption of the 
Freshwater Snail Thiara (Stenomelania) torulosa 





(Bruguiere) in Relation to Organophophorous 
W89-11814 5C 


SNOW 
Evidence of Atmospheric Transport and Depo- 
sition of Organochlorine Pesticides and Poly- 
chlorinated Biphenyls in Canadian Arctic Snow. 
W89-11620 5B 


Heavy Snowfall in Northwest Wyoming. 
W89-12107 2C 


SNOW ACCUMULATION 
Heavy Snowfall in Northwest Wyoming. 
W89-12107 2C 


SNOWMELT 
Nitrate, Sulfate and Hydrogen Fluxes Through a 
Boreal Forest Snowpack During the Spring 
Melt Period. 
W89-11345 5B 


Effect of Snowmelt on the Hydrogen Isotope 

Ratios of Creek Discharge in Surprise Valley, 

California, 

W89-11677 2C 
SNOWPACK 

Nitrate, Sulfate and Hydrogen Fluxes Through a 

Boreal Forest Snowpack During the Spring 

Melt Period. 

W89-11345 5B 


SOCIAL ASPECTS 
Social, Economic, Institutional and Legal Con- 
siderations in the Management of Land-Based 
Sources of Marine Pollution. 
W89-11856 5G 
Marine Environmental Quality in Canada: Build- 
ing Constituencies. 
W89-11867 5G 
SODIUM 
Changes in Na, K, Ca, Mg and Al Content of 
Submersed Leaf Litter, Related to Ingestion by 
the Amphipod Gammarus pulex (L). 
W89-11545 2H 


SODIUM SULFIDE 
Ferrous Sulfate/Sodium Sulfide Chromium Re- 
duction Metals Precipitation. 
W89-12012 5D 
SOIL ABSORPTION CAPACITY 
Sorption of 2,3,7,8-Tetrachlorodibenzo-p-dioxin 
from Water by Surface Soils. 
W89-11594 5B 


Soil Absorption of Septic Tank Effluent: A 

Field Study of Some Major Soils in Wisconsin. 

W89-11884 SE 
SOIL AMENDMENTS 

Incubation Studies of the Fate of Organic Nitro- 

gen in Soils Amended with Activated Sludge. 

W89-11574 SE 


SOIL BACTERIA 


Microbial Ecosystem in Petroleum Waste Land 
Treatment, 
W89-11109 5D 


Degradation of Chlorinated and Non-Chlorinat- 
ed Aromatic Solvents in Soil Suspensions by 
Pure Bacterial Cultures. 

W89-11214 5G 


SOIL CHARACTERISTICS 
Use of an Instrumented Cone Penetrometer in 
Monitoring Land Disposal Sites. 
W89-12060 5B 
SOIL CHEMISTRY 
Degradation of Atrazine and Related s-Tria- 


zines. 
W89-11197 5B 


Nitrogen Fixation and Nitrogen Assimilation in 
a Temperate Saline Ecosystem. 
W89-11397 2G 


Effect of Low Electrolyte Concentration on Hy- 
draulic Conductivity of Clay-Sand-Hydroxy 
Polymers Systems. 

W89-11573 2G 


Incubation Studies of the Fate of Organic Nitro- 
gen in Soils Amended with Activated Sludge. 
W89-11574 SE 


Pedogenic Carbonates in a Calciaquoll Associat- 
ed with a Recharge Wetland. 
W89-11575 2G 


Sulfur Speciation in Some Chesapeake Bay Tidal 
Marsh Soils. 
W89-11576 2G 


SOIL CLASSIFICATION 
Evaluations of Collapse Susceptibility in Alluvi- 
al Fan Deposits-eTowaoc, Canal, Reach 2, 
Towaoc, Colorado. 
W89-12138 2 


SOIL COLUMNS 
Transport of Inorganic and Natural Organic 
Tracers Through an Isolated Pedon in a Forest 
Watershed. 
W89-11569 2G 


SOIL COMPACTION 
Hydraulic Characteristics of Model Soil-Benton- 
ite Slurry Cutoff Walls. 
W89-12028 5G 


SOIL CONSERVATION 
Estimating the Water Quality Benefits from Soil 
Erosion Control. 
W89-11162 5G 


SOIL CONTAMINATION 
Microbial Transformations of Azaarenes in Cre- 
osote-Contaminated Soil and Ground Water: 
Laboratory and Field Studies. 
W89-11072 5B 


Predicting Oil Infiltration and Redistribution in 
Unsaturated Soils. 
W89-11578 5B 


Relationship Between Subsurface Biodegrada- 
tion Rates and Microbial Density. 
W89-11617 5B 


Kinetics of the Uptake of 14C-Labeled Chlorin- 
ated Benzenes from Soil by Plants. 
W89-11729 5B 


Prediction of Phosphate Transport in Small Col- 
umns with an Approximate Sorption Kinetics 
Model. 

W89-11775 5B 


Development of a Bacterial Transport Model for 
Coarse Soils. 
W89-11797 5B 


New Method for Field Analysis of Soils Con- 
taminated with Aromatic Hydrocarbon Com- 


pounds, 
W89-11930 5A 


Reduction of Volatile Organic Compound 
Levels in Soils and Ground Water Using In- 
Ground Soil Venting. 

W89-11931 5G 


Detection of Subsurface Gasoline Contamina- 
tion in New England Glaciated Terrain Using 
Soil Gas Surveying. 

W89-11952 5A 


Industrial Plant Expansion: Groundwater and 
Soil Cleanup. 
W89-12021 5G 


Site-Specific In situ Treatment Process Develop- 
ment Program for a Wood Preserving Site, 
W89-12025 5G 
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Enhanced Volatilization for Removal of Hazard- 
ous Waste from Soil. 
W89-12064 5G 


Direct Determination of Part-per-Billion Levels 
of Volatile Organics in Water and Soil Samples 


Improved Field Techniques for Hydraulic Prop- 

erties of Soils. 

W89-11968 7B 
SOIL ENVIRONMENT 

Microbial Ecosystem in Petroleum Waste Land 

Treatment, 

W89-11109 5D 


Nitrogen Fixation and Nitrogen Assimilation in 
a Temperate Saline Ecosystem. 
W89-11397 2G 


SOIL EROSION 
Estimating the Water Quality Benefits from Soil 
Erosion Control. 
ws9-11162 5G 


Distribution of Depth of Overland Flow on 

Desert Hillslopes and Its Implications for Mod- 

W89-11381 2 
SOIL FUNGI 

Microbial Ecosystem in Petroleum Waste Land 

Treatment, 

W89-11109 5D 


SOIL GASES 
Hydrogeologic and Soil Gas Evaluation of 
Groundwater Contamination at a Municipal 
Landfill in New York State. 
W89-11951 5B 


Detection of Subsurface Gasoline Contamina- 
tion in New England Glaciated Terrain Using 
Soil Gas Surveying. 

W89-11952 5A 


Applications of Field Headspace Analysis and 
Soil Gas Analysis Using an Organic Vapor 
Meter to Assist in Identifying Laboratory 
Sample Locations. 

W89-12061 5B 


SOIL HORIZONS 
Pedogenic Carbonates in a Calciaquoll Associat- 
ed with a Recharge Wetland. 
W89-11575 2G 


SOIL MOISTURE METERS 
Analysis of Soil Water Movement on a Sandy 


Hillslope. 
W89-11488 2G 


Effect of Access Hole Properties on Soil Water 
Content Determination by Neutron Thermaliza- 
tion. 

W89-11571 7B 
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SOIL PHYSICAL PROPERTIES 
Effect of Low Electrolyte Concentration on Hy- 
draulic Conductivity of Clay-Sand-Hydroxy 
Polymers Systems. 
W89-11573 2G 


SOIL POROSITY 
Estimation of Unsaturated Hydraulic Conductiv- 
ity from Field Sorptivity Measurements. 
W89-11570 2G 


Simple Approximate Equation to Calculate Dif- 
fusivities from One-Step Outflow Experiments, 
W89-11572 2G 


Soil Macropore Size Distribution from Water 
Breakthrough Curves. 
W89-11577 2G 


SOIL PROFILES 
Sulfur Speciation in Some Chesapeake Bay Tidal 
Marsh Soils. 
W89-11576 2G 


SOIL PROPERTIES 
Effect of Petrochemical Activated Sludge on 
Soil Properties. 
W89-11225 SE 


Soil Absorption of Septic Tank Effluent: A 
Field Study of Some Major Soils in Wisconsin. 
W89-11884 5E 


Field Investigation of Macrofeatures in Com- 
pacted Soil. 
W89-12026 5B 


Soil Salinity: Irrigation Practices and Effects on 
Crops and Ground Water, January 1977-May 
1988: Citations from the Selected Water Re- 
sources Abstracts Database. 

W89-12144 5B 


SOIL SOLUTION 
Transport of Inorganic and Natural Organic 
Tracers Through an Isolated Pedon in a Forest 
Watershed. 
W89-11569 2G 


SOIL STRUCTURE 
Effect of Low Electrolyte Concentration on Hy- 
draulic Conductivity of Clay-Sand-Hydroxy 
Polymers Systems. 
W89-11573 2G 


SOIL TRANSPORT 
Evaluations of Collapse Susceptibility in Alluvi- 
al Fan Deposits-Towaoc, Canal, Reach 2, 
Towaoc, Colorado. 
W89-12138 2J 


SOIL TREATMENT 
Use of Soil for Disposal and Treatment of Septic 
Tank Effluent. 
W89-11961 5D 


SOIL TYPES 
Effect of Low Electrolyte Concentration on Hy- 
draulic Conductivity of Clay-Sand-Hydroxy 
Polymers Systems. 
W89-11573 2G 


SOIL WATER 
Relationship of Catchment Topography and Soil 
Hydraulic Characteristics to Lake Alkalinity in 
the Northeastern United States, 
W89-11253 2K 


Influence of Mineral Weathering Reactions on 
the Chemical Composition of Soil Water, 
Springs, and Groundwater, Catoctin Mountains, 
Maryland. 

W89-11288 5B 


Hydrogeochemical Controls for Inorganic Alu- 
minum in Acidic Stream and Soil Waters at Two 
Upland Catchments in Wales. 

W89-11380 2A 
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Prediction of Salt Transport During Leaching of 
Saline Soils for Reclamation. 
W89-11382 2K 


Water Relations and Growth Responses of 
Uniola paniculata (Sea Oats) to Soil Moisture 
and Water-Table Depth. 

W89-11529 2G 


Transport of Inorganic and Natural Organic 
Tracers Through an Isolated Pedon in a Forest 
Watershed. 

W89-11569 2G 


Estimation of Unsaturated Hydraulic Conductiv- 
ity from Field Sorptivity Measurements. 
W89-11570 2G 


Effect of Access Hole Properties on Soil Water 
Content Determination by Neutron Thermaliza- 
tion. 

W89-11571 7B 


Simple Approximate Equation to Calculate Dif- 
fusivities from One-Step Outflow Experiments, 
W89-11572 2G 


Effect of Low Electrolyte Concentration on Hy- 
draulic Conductivity of Clay-Sand-Hydroxy 
Polymers Systems. 

W89-11573 2G 


Pedogenic Carbonates in a Calciaquoll Associat- 
ed with a Recharge Wetland. 
W89-11575 2G 


Soil Macropore Size Distribution from Water 
Breakthrough Curves. 
W89-11577 2G 


Geographical Distribution of Soil Moisture in 
the Southwestern Part of Japan, 
W89-11587 2G 


Wetting Front Instability: 1. Theoretical Discus- 
sion and Dimensional Analysis. 
W89-11760 2G 


Wetting Front Instability: 2. Experimental De- 
termination of Relationships Between System 
Parameters and Two-Dimensional Unstable 
Flow Field Behavior in Initially Dry Porous 
Media. 

W89-11761 2G 


Improved Field Techniques for Hydraulic Prop- 
erties of Soils. 
W89-11968 7B 


Design and Construction of Effective Soil 
Liners. 
W89-12029 5G 


SOIL WATER MOVEMENT 
Analysis of Soil Water Movement on a Sandy 
Hillslope. | 
W89-11488 2G 


SOIL-WATER-PLANT RELATIONSHIPS 
Water and Surface Energy Balance Model with 
a Multilayer Canopy Representation for Remote 
Sensing Purposes. 
W89-11263 7B 


Seasonal Plant Water Relations in a South Afri- 
can Mangrove Swamp. 
W89-11366 2L 


Water Relations and Growth Responses of 
Uniola paniculata (Sea Oats) to Soil Moisture 
and Water-Table Depth. 

W89-11529 2G 


Vegetation Patterns in James Bay Coastal 
Marshes: II. Physiological Adaptation to Salt- 
Induced Water Stress in Three Halophytic Gra- 
minoids. 

W89-11565 2L 


Wetland Vegetation Near Old Crow, Northern 
Yukon. 
W89-11669 2H 


Kinetics of the Uptake of 14C-Labeled Chlorin- 
ated Benzenes from Soil by Plants. 
W89-11729 5B 


Effects of Isolation on the Water Status of 
Forest Patches in the Brazilian Amazon. 
W89-11819 4c 


Nutrient Content of Bulk Precipitation in South- 
central Java, Indonesia. 
W89-11820 ai 


SOILWATER 
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AGRICULTURAL RESEARCH SERVICE, 
BELTSVILLE, MD. HYDROLOGY LAB. 
Carbon Content of Sediments of Small Reser- 
voirs. 
W89-11791 2H 
AGRICULTURAL RESEARCH SERVICE, 
BOISE, ID. NORTHWEST WATERSHED 
RESEARCH CENTER. 
Precipitation Catch Measured by the Wyoming 
Shield and the Dual-Gage System. 
W89-11172 7B 
AGRICULTURAL RESEARCH SERVICE, 
COSHOCTON, OH. NORTH APPALACHIAN 
EXPERIMENTAL WATERSHED. 
Regionalization of Storm Hyetographs. 
W89-11178 2B 
AGRICULTURAL RESEARCH SERVICE, 
PHOENIX, AZ. WATER CONSERVATION 
LAB. 
Bouwer and Rice Slug Test-An Update, 
W89-11272 


AGRICULTURAL RESEARCH SERVICE, 
RIVERSIDE, CA. SALINITY LAB. 
Virus Survival and Transport in Groundwater. 
W89-11111 5B 


AGRICULTURAL UNIV., WAGENINGEN 
(NETHERLANDS). DEPT. OF SOIL SCIENCE 
AND PLANT NUTRITION. 

Prediction of Phosphate Transport i in Small Col- 

umns with an Approximate Sorption Kinetics 

Model. 

W89-11775 5B 
AGWAY, INC., SYRACUSE, NY. 

Air Stripping Removes Petroleum from 

Groundwater. 

W89-11633 5G 
AHMADU BELLO UNIV., ZARIA (NIGERIA). 
CENTER FOR ENERGY RESEARCH AND 
TRAINING. 

Major, Minor and Trace Element Determina- 

tions from a Nigerian Aquatic Sediment. 


W89-11428 2K 
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AIR FORCE ENGINEERING AND SERVICES 
TYNDALL FL. 
Ferrous Sulfate/Sodium Sulfide Chromium Re- 
duction Metals Precipitation. 
W89-12012 5D 
Catalytic Oxidation and Carbon Adsorption for 
VOC Emissions from Air Strippers. 
W89-12063 5G 
AIX-MARSEILLE-1 UNIV. (FRANCE). LAB. 
D’HYDROBIOLOGIE. 
Analysis of Brown Trout (Salmo trutta fario L.) 
Habitat: The Role of Qualitative Data from 
Expert Advice in Formulating Probability-of- 
Use Curves, 
W89-11719 2H 
AKRON UNIV., OH. DEPT. OF CHEMISTRY. 
Determination of Phenolic Pollutants in Water 
Using Permeation Sampling. 
W89-11430 


ALABAMA POWER CO., BIRMINGHAM. 
Distribution and Status of Rare or Environmen- 
tally Sensitive Fishes in the Lower Cahaba 
River, Alabama. 
W89-11625 


ALBERTA UNIV., EDMONTON. DEPT. OF 
BOTANY. 
Peat Chemistry of a Continental Mire Complex 
in Western Canada. 
W89-11615 


5A 


2H 


2H 


ALBERTA UNIV., EDMONTON. DEPT. OF 
ZOOLOGY. 
Roughness and Color of Artificial Substratum 
Particles as Possible Factors in Colonization of 
Stream Invertebrates. 
W89-11658 2H 
ALEXANDRIA UNIV. (EGYPT). HIGHER 
INST. OF PUBLIC HEALTH. 
Some Environmental Factors Affecting Survival 
of Fecal Pathogens and Indicator Organisms in 
Seawater. 
W89-11358 5B 
ALEXANDRIA UNIV. (EGYPT). LAB. OF 
ENVIRONMENTAL CHEMISTRY AND 
TOXICOLOGY. 
Effect of Water Treatment on the Levels of 
Chlorinated Organics at Different Water Sta- 
tions in the Vicinity of Alexandria, Egypt. 
W89-11360 5B 


ALIGARH MUSLIM = (INDIA). 
CHEMISTRY SECTI 
Some Silica-Based Double Salts as Ion Exchang- 
ers Useful in the Treatment of Industrial Ef- 
fluents and Control of Pollutants. 
W89-11730 5D 
AMERICAN SOCIETY FOR TESTING AND 
TERIALS, PHILADELPHIA, PA. 
1989 Annual Book of Standards. Section 11: 
Water and Environmental Technology, Volume 
11.01. 
W89-12000 2K 
1989 Annual Book of Standards. Section 11: 
Water and Environmental Technology, Volume 


11.02. 
W89-12001 


SA 


AMERICAN WATER WORKS SERVICE CO., 

INC., BELLEVILLE, IL. BELLEVILLE LAB. 
Mechanisms of Bacterial Survival in Chlorinated 
Drinking Water. 
W89-11089 5F 

AMSTERDAM UNIV. 

DEPT. OF MEDICAL MICROBIOLOGY. 
Genetic Typing in a Cluster of Legionella pneu- 
mophila Infections. 


W89-11503 5B 


AMSTERDAM UNIV. (NETHERLANDS). 
HUGO DE VRIES LAB. 
Account of the History, Flora and Vegetation of 
Nature Reserve ‘Het Molenven’, Province of 
Overijssel, The Netherlands, 
W89-11604 21 


ANDHRA UNIV., WALTAIR (INDIA). DEPT. 
OF ZOOLOGY. 

Toxicity to and Oxygen Consumption of the 

Freshwater Snail Thiara (Stenomelania) torulosa 

(Bruguiere) in Relation to Organophophorous 

Insecticide Exposure. 

W89-11814 5C 
ANGLIAN WATER AUTHORITY, NORWICH 
(ENGLAND). NORWICH SEWAGE DIV. 

Managing Water Quality in Relation to the Pe- 

trochemical Ind ‘ 

W89-11245 5G 
ARDAMAN AND ASSOCIATES, INC., 
ORLANDO, FL. 

Construction Quality Assurance for Sand-Ben- 

tonite Liners. 

W89-12027 SE 
AREA PUBLIC HEALTH LAB., EXETER 
(ENGLAND). 

Appraisal of the Efficacy of Pre-Enrichment for 

the Isolation of Campylobacter jejunji from 

Water and Food, 

W89-11464 5A 
ARGONNE NATIONAL LAB., IL. 
BIOLOGICAL, ENVIRONMENTAL, AND 
MEDICAL RESEARCH DIV. 

Effects of Surface Wetness on the Evolution and 

Vertical Transport of Submicron Particles. 

W89-11539 5B 
ARGONNE NATIONAL LAB., IL. ENERGY 
AND ENVIRONMENTAL SYSTEMS DIV. 

Environmental Aspects of Rights-of-Way for 

Natural Gas Transmission Pipelines: An Updat- 

ed Bibliography. 

W89-12092 4c 
ARGONNE NATIONAL LAB., IL. 
ENVIRONMENT, SAFETY AND HEALTH 
DEPT. 

1987 Annual Site Environmental Report for Ar- 

gonne National Laboratory. 

W89-12108 5B 
ARIZONA ATTORNEY GENERAL’S WATER 
RIGHTS ADJUDICATION TEAM, PHOENIX. 

Impact of Stockwatering Ponds (Stockponds) on 

Runoff from Large Arizona Watersheds, 

W89-11173 6E 
ARIZONA STATE UNIV., TEMPE. LAB. OF 
CLIMATOLOGY. 

Impact of Summer Rainfall on the Temperature 

Gradient Along the United States-Mexico 

Border, 

W89-11580 2B 
ARIZONA UNIV., TUCSON. DEPT. OF 
MICROBIOLOGY AND IMMUNOLOGY. 

Correlations of the Protozoa, Cryptosporidium 

and Giardia, with Water Quality Variables in a 

Watershed. 

W89-11107 5B 
ARIZONA UNIV., TUCSON, DEPT. OF 
NUTRITION AND FOOD SCIENCE. 

Enteric Virus: Risk Assessment of Ocean Dis- 

posal of Sewage Sludge. 


W89-11073 $C 
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ARIZONA UNIV., TUCSON. DEPT. OF NUTRITION AND FOOD SCIENCE. 


Comparison of Virus Survival in Freshwater 
Sources. 
W89-11139 5F 


ARIZONA UNIV., TUCSON. SCHOOL OF 
RENEWABLE NATURAL RESOURCES. 
Standardization of Peak-Volume Transforma- 
tions. 
W89-11800 2E 


ARKANSAS UNIV., FAYETTEVILLE. DEPT. 
OF GEOGRAPHY. 
Tree Ring Analysis of Surplus and Deficit 
Runoff in the White River, Arkansas. 
W89-11778 2E 


ARMY ENGINEER WATERWAYS 
EXPERIMENT STATION, VICKSBURG, MS. 
Use of an Instrumented Cone Penetrometer in 
Monitoring Land Disposal Sites. 
W89-12060 5B 


ARMY ENGINEER WATERWAYS 
EXPERIMENT STATION, VICKSBURG, MS. 
ENVIRONMENTAL LAB. 

Rhizosphere Ecology of Submersed Macro- 

phytes, 

W89-11176 2H 


Proceedings of the Fifth Corps Chemists Meet- 
ing, 17-18 May 1988. 
W89-11893 5A 


ARMY ENGINEER WATERWAYS 
EXPERIMENT STATION, VICKSBURG, MS. 
HYDRAULICS LAB. 

Dutch Gulch Outlet Works, Cottonwood Creek, 

California. 

W89-11894 8A 


Newport News Channel Deepening Study, Vir- 
ginia: Numerical Model Investigation. 
W89-11904 8B 


Navigation Conditions at Gallipolis Locks and 
Dam, Ohio River: Hydraulic Model Investiga- 
tion. 

W89-11993 8A 


ARMY ENGINEER WATERWAYS 
EXPERIMENT STATION, VICKSBURG, MS. 
STRUCTURES LAB. 
In Situ Repair of Deteriorated Concrete. 
W89-11878 8F 


ASIAN INST. OF TECH., BANGKOK 
(THAILAND). 
Parameter Estimation for the General Extreme 
Value Distribution. 
W89-11742 7C 


ATHENS SCHOOL OF HYGIENE (GREECE). 
Performance and Operation of Small Activated 
Sludge Plants in Tourist Areas. 

W89-11352 5D 


ATLANTA CITY TECHNICAL SERVICES 
BRANCH, GA. 
Isolation and Identification of Actinomycetes 
Present in Activated Sludge Scum. 
W89-11105 5D 


ATOMIC ENERGY OF CANADA LTD., 
CHALK RIVER (ONTARIO). CHALK RIVER 
NUCLEAR LABS. 
Bacterial Transport in Fractured Rock: A Field- 
Scale Tracer Test at the Chalk River Nuclear 
Laboratories. 
W89-11080 5B 


Hydrodynamic Dispersion at the Local Scale of 
Continuum Representation. 
W89-11270 5B 
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AUCKLAND UNIV. (NEW ZEALAND). DEPT. 
OF BOTANY. 
Effect of Internal Shoot Phosphorous on the 
Metabolism of an Aquatic Angiosperm, Myrio- 
phyllum triphyllum Orchard, 
W89-11326 2H 


AUSTRALIAN INST. OF MARINE SCIENCES, 
TOWNSVILLE. 
Changes in Gas Exchange Characteristics and 
Water Use Efficiency of Mangroves in Response 
to Salinity and Vapour Pressure Deficit. 
W89-11199 21 


AUSTRALIAN NATIONAL UNIV., 
CANBERRA. CENTRE FOR RESOURCE AND 
ENVIRONMENTAL STUDIES. 

Groundwater Modeling for Salinity Manage- 

ment: an Australian Case Study. 

W89-11281 2F 


AUSTRALIAN NUCLEAR SCIENCE AND 
TECHNOLOGY ORGANISATION, 
SUTHERLAND. 
Experimental Comparison of Radium-226 and 
Calcium-45 Kinetics in the Freshwater Mussel, 
Velesunio angasi. 
W89-11333 5B 


AUSTRALIAN NUCLEAR SCIENCE AND 
TECHNOLOGY ORGANISATION, 
SUTHERLAND. ENVIRONMENTAL SCIENCE 
DIV. 

Radium Accumulation from Water by Foilage of 

the Water Lily, Nymphaea violacea. 

W89-11325 5B 


BALATONI LIMNOLOGIAI KUTATO 
INTEZETE, TIHANY (HUNGARY). 
Horizontal Distribution of Rotifer Plankton 
Along a Trophic Gradient in Lake Balaton: 
Changes of Community Structure and Abun- 
dance During the Past 20 Years. 
W89-11446 2H 


BARCELONA UNIV. (SPAIN). DEPT. DE 
ECOLOGIA. 
Measuring Discontinuities in the Ter River. 
W89-11703 2H 


Effects of River Regulation on the Lower Ebro 
River (NE Spain). 
W89-11722 6G 


BARCELONA UNIV. (SPAIN). FACULTAT DE 
BIOLOGIA. 
Study of the Population of Microorganisms in a 
Municipal Activated Sludge Treatment Plant 
(Estudio de la Poblacion de Microoganisms en 
una Planta Depuradora Urbana de Fangos Acti- 
vados), 
W89-11817 5D 


BARGE, WAGGONER, SUMNER, AND 
CANNON, NASHVILLE, TN. 

High Hopes for Cattails. 

W89-11457 5D 


BATTELLE MEMORIAL INST., RICHLAND, 
WA. PACIFIC NORTHWEST LABS. 
Predicting Oil Infiltration and Redistribution in 
Unsaturated Soils. 
W89-11578 5B 


BATTELLE PACIFIC NORTHWEST LABS., 
RICHLAND, WA. 

Radiation Effects on Chemistry. 

W89-11590 SE 


Catalytic Destruction of Hazardous Organics in 
Aqueous Wastes. 
W89-12065 5D 


BAYERISCHE LANDESANSTALT FUER 
WASSERFORSCHUNG, MUNICH (GERMANY, 
F.R,). 
Waste Water Treatment at the Wacker Chemie 
Chemical-Petrochemical Plant, Burghausen, 
F.R.G. 
W89-11219 5D 


BCI GEONETICS, INC., LACONIA, NH. 
Use of Ground-Penetrating Radar in Defining 
Glacial Outwash Aquifers. 
W89-11921 7B 


BENIN UNIV., BENIN CITY (NIGERIA). 
DEPT. OF ZOOLOGY. 
Cyclestheria hislopi (Baird, 1895) (Branchiopo- 
da: Conchostraca) in Yewa River, Nigeria. 
W89-11448 2H 


BENTEC, FERNDALE, MI. 
Organic Fluid Effects upon Bentonite. 
W89-12031 5G 


BERGEN UNIV. (NORWAY). ZOOLOGICAL 
MUSEUM. 
Monitoring of Acidification by the Use of 
Aquatic Organisms. 
W89-11346 7B 


Changes in Benthic Animal Production of a 
Weir Basin after Eight Years of Succession. 
W89-11708 6G 


Removal of Brown Trout (Salmo trutta L.): 
Changes in Population Dynamics in a Weir 
Basin in Western Norway. 

W89-11712 81 


BHABHA ATOMIC RESEARCH CENTRE, 
BOMBAY (INDIA). POLLUTION 
MONITORING SECTION. 
Measurements of Elemental Composition of 
Aerosol Matter and Precipitation from a Remote 
Background Site in India. 
W89-11613 


BILFINGER UND BERGER 


Waste Disposal in the Federal Republic of Ger- 
many. 
W89-12041 5E 


BINNIE AND PARTNERS, REDHILL 
(ENGLAND). 
Diagnosis of Seventy Municipal Water Supply 
Boreholes in Lima, Peru. 
W89-11681 3B 


BIOLOGICAL INST., DUBROVNIK 
(YUGOSLAVIA). 
Phytoplankton Population Density and Volume 
as Indicators of Eutrophication in the Eastern 
Part of the Adriatic Sea. 
W89-11555 2L 


BIOPROCESS ENGINEERING, INC., 
WILMINGTON, DE. 
Practical Approach for the Biological Remedi- 
ation of Hazardous Waste Sites. 
W89-12022 5G 


BIORECLAMATION ASSESSMENTS GROUP, 
FORT COLLINS, CO. 


Development of a Bacterial Transport Model for 
Coarse Soils. 


W89-11797 5B 





BORDEAUX-1 UNIV., TALENCE (FRANCE). 
GROUPE D’OCEANOGRAPHIE 
PHYSICOCHIMIQUE. 

Organo-tins in Sediments and Mussels from the 

Sado Estuarine System (Portugal). 

W89-11650 5B 


BOSTON UNIV., MA. DEPT. OF GEOLOGY. 
Glaciated Coasts. 
W89-12118 2J 


Development of the Northwestern Buzzards 
Bay Shoreline, Massachusetts. 
W89-12125 2J 


BOWDOIN COLL., BRUNSWICK, ME. 
HYDROCARBON RESEARCH CENTER. 
Analytical Method for Butyltin Species in Shell- 


fish, 
W89-11386 5A 


BRISTOL UNIV. (ENGLAND). DEPT. OF 
PHYSIOLOGY. 
Intracellular pH Regulation and the Effects of 
External Acidification. 
W89-11845 5C 


BRITISH COLUMBIA UNIV., VANCOUVER. 
DEPT. OF ZOOLOGY. 
Discrimination by Freshwater Zooplankton Be- 
tween Single Algal Cells Differing in Nutritional 
Status. 
W89-11532 2H 


BROOKHAVEN NATIONAL LAB., UPTON, 
NY. DEPT. OF APPLIED SCIENCE. 
In Situ Repair of Deteriorated Concrete in Hy- 
draulic Structures: A Field Study. 
W89-11999 8G 


BROOKHAVEN NATIONAL LAB., UPTON, 
NY. ENVIRO ‘AL CHEMISTRY DIV. 


INMENT. 
Detectability of Acid Producing Reactions in 
Natural Clouds. 
W89-11451 SA 


BROWN (K.W.) AND ASSOCIATES, INC., 
COLLEGE STATION, TX. 
Hydrogeologic Misinterpretations and Aquifer 
Contamination Caused by Leaking Monitoring 
Wells. 
W89-12003 TA 


Field Investigation of Macrofeatures in Com- 
pacted Soil. 
W89-12026 5B 


Design and Construction of Effective Soil 
Liners. 
W89-12029 5G 


BROWN, VENCE AND ASSOCIATES, SAN 
FRANCISCO, CA. 
County Specific Hazardous Waste Management 


Plans. 
W89-12071 5G 


BUHRMANN-TETTERODE N.V., ROERMOND 
. WASTEWATER DEPT. 

Application of the UASB-Reactor for Anaerobic 

Treatment of Paper and Board Mill Effluent. 

W89-12086 5D 


BUNDESGESUNDHEITSAMT, BERLIN 
(GERMANY, F.R.). INST. FUER WASSER-, 
BODEN- UND LUFTHYGIENE. 
Surfactant Adsorption by Activated Sludge 
(Tensid-Adsorption an Belebtschlamm). 
W89-11433 5D 


BUREAU OF RECLAMATION, DENVER, CO. 
Dams Reborn. 
W89-11456 8A 


Rehabilitation of Crow Dam Gate Tower. 
W89-11879 8C 


ORGANIZATIONAL INDEX 


CALIFORNIA UNIV., DAVIS. DIV. OF ENVIRONMENTAL STUDIES. 


BUREAU OF RECLAMATION, DENVER, CO. 
DIV. OF RESEARCH AND LAB. SERVICES. 
Winter Cloud Seeding Potential on the Mogol- 
lon Rim. 
W89-12090 3B 


Pesticide Applicators Safety Manual for Irriga- 
tion Systems. 
W89-12129 5G 


Evaluations of Collapse Susceptibility in Alluvi- 
al Fan Deposits-Towaoc, Canal, Reach 2, 
Towaoc, Colorado. 

W89-12138 2J 


BURGESS AND NIPLE LTD., COLUMBUS, 


HH. 

Stabilization and Disinfection of Wastewater 
Treatment Plant Sludges. 

W89-11909 5D 


BUTLER UNIV., INDIANAPOLIS, IN. 
HOLCOMB RESEARCH INST. 
Watershed Models and Their Applicability to 
Conjunctive Use Management. 
W89-11168 2F 


C.A.A. BIOREMEDIATION SYSTEMS, 
BOSTON, MA. 
Biodegradation of trans-1,2-Dichloroethylene by 
Methane-Utilizing Bacteria in an Aquifer Simu- 
lator. 
W89-11593 5G 


CADIZ UNIV. (SPAIN). DEPT. OF 
CHEMICAL ENGINEERING. 
Anaerobic Digestion Kinetics of Wine-Distill- 
eries Wastewaters. 
W89-11468 5D 


Anaerobic Digestion Kinetics of Wine-Distill- 
eries Wastewaters. 
W89-11672 5D 


CALGARY UNIV. (ALBERTA). DEPT. OF 
BIOLOGY. 
Physiological Problems of Crayfish in Acid 
Waters, 
W89-11848 5C 


CALGARY UNIV. (ALBERTA). DEPT. OF 
PHYSICS. 
Isotope Study of Water Bodies Along a Tra- 
verse of Southwestern Canada, 
W89-11678 2A 


CALIFORNIA DEPT. OF HEALTH SERVICES, 
BERKELEY. EPIDEMIOLOGICAL STUDIES 
SECTION. 
Congenital Cardiac Anomalies in Relation to 
Water Contamination, Santa Clara County, Cali- 
fornia, 1981-1983. : 
W89-11298 5C 


Adverse Pregnancy Outcomes in Relation to 
Water Contamination, Santa Clara County, Cali- 
fornia, 1980-1981. 

W89-11299 5C 


CALIFORNIA INST. OF TECH., PASADENA. 

W.M. KECK ENGINEERING LAB. OF 

HYDRAULICS AND WATER RESOURCES. 
Dissimilative Iron Reduction by the Marine Eu- 
bacterium Alteromonas putrefaciens Strain 200. 
W89-11079 2K 


Analysis of Aldehydes in Cloud--and Fogwater 
Samples by HPLC with a Postcolumn Reaction 
Detector. 

W89-11619 SA 


CALIFORNIA STATE POLYTECHNIC UNIV., 
POMONA. DEPT. OF CHEMISTRY. 
Determination of Lead in Waters and Sediments 
of Lake Donner, California. 
W89-11643 5A 


CALIFORNIA STATE UNIV., LONG BEACH. 
DEPT. OF MICROBIOLOGY. 
Binding of Metal ions by Extracellular Polymers 
of Biofilm Bacteria. 
W89-11091 2K 


CALIFORNIA STATE WATER RESOURCES 
CONTROL BOARD, SACRAMENTO. 
Evaluation of Industrial Cooling Systems Using 
Reclaimed Municipal Wastewater. 
W89-11234 5D 


CALIFORNIA UNIV., BERKELEY. DEPT. OF 
ENTOMOLOGICAL SCIENCES. 
Submersed Macrophytes and Grazing Crayfish: 
An Experimental Study of Herbivory in a Cali- 
fornia Freshwater Marsh. 
W89-11533 2H 


CALIFORNIA UNIV., BERKELEY. DEPT. OF 
MATERIALS SCIENCE AND MINERAL 
ENGINEERING. 
Redox-Controlled Multiple-Species Reactive 
Chemical Transport: 1. Model Development. 
W89-11257 2K 


Redox-Controlled Multiple-Species Reactive 
Chemical Transport: 2. Verification and Appli- 
cation. 

W89-11258 2K 


CALIFORNIA UNIV., BERKELEY. EARTH 
SCIENCES DIV. 
Some Theoretical and Field Aspects of Reinjec- 
tion in Geothermal Reservoirs. 
W89-11765 SE 


Approximate Solution for One-Dimensional Ab- 
sorption in Unsaturated Porous Media, 
W89-11781 2G 


CALIFORNIA UNIV., BERKELEY. SANITARY 
ENGINEERING RESEARCH LAB. 
Septic Tanks and Their Effects on the Environ- 
ment. 
W89-11957 5D 


CALIFORNIA UNIV., DAVIS. DEPT. OF 
CIVIL ENGINEERING. 
Wastewater Treatment for Small Communities. 
W89-11980 5D 


CALIFORNIA UNIV., DAVIS. DEPT. OF 
ENVIRONMENTAL TOXICOLOGY. 
Health Risk Assessment of Carbon Tetrachlo- 
ride (CTC) in California Drinking Water. 
W89-12096 5C 


CALIFORNIA UNIV., DAVIS. DEPT. OF 
GEOLOGY. 
Effect of Snowmelt on the Hydrogen Isotope 
Ratios of Creek Discharge in Surprise Valley, 
California, 
W89-11677 2C 


CALIFORNIA UNIV., DAVIS. DEPT. OF 
LAND, AIR AND WATER RESOURCES. 
Chance-Constrained Model for Management of 
Stream-Aquifer System. 
W89-11596 4B 


Optimal Control of Groundwater by the Feed- 
back Method of Control. 
W89-11774 4B 


CALIFORNIA UNIV., DAVIS. DIV. OF 
ENVIRONMENTAL STUDIES. 
Seasonal and Spatial Biomass Variation of the 
Submerged Macrophyte, Isoetes occidentalis, in 
a Subalpine Lake. 
W89-11319 2H 
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CALIFORNIA UNIV., DAVIS. DIV. OF ENVIRONMENTAL STUDIES. 


Epischura Density as a Factor Controlling the 
Establishment of Bosmina Populations in Lake 
Tahoe. 

W89-11331 2H 


Interannual Fluctuations in Primary Production: 
Meteorological Forcing at Two Subalpine 
Lakes. 

W89-11516 2H 


CALIFORNIA UNIV., LOS ANGELES. DEPT. 
OF CIVIL ENGINEERING. 
Optimum Experimental Design for Parameter 
Identification in Groundwater Hydrology. 
W89-11269 


CALIFORNIA UNIV., RIVERSIDE. DEPT. OF 
EARTH SCIENCES, 
Groundwater Level and Hydrochemistry in the 
San Jacinto Basin, Riverside County, California. 
W89-11375 2F 


CALIFORNIA UNIV., SANTA BARBARA. 
DEPT. OF BIOLOGICAL SCIENCES. 
Denitrification and Nitrogen Fixation in an 
Amazon Floodplain Lake. 
W89-11337 2H 


Changes in Diatom-Inferred pH and Acid Neu- 
tralizing Capacity in a Dilute, High Elevation, 
Sierra Nevada Lake since A.D. 1825. 

W89-11552 5B 


CALIFORNIA UNIV., SANTA BARBARA. 
DEPT. OF ECONOMICS. 
Welfare Effects of Alternative Water Rationing 
Schemes: a Case Study. 
W89-11177 6C 


CAMBRIDGE UNIV. (ENGLAND). DEPT. OF 
EARTH SCIENCES. 
Electron Microprobe Investigation of the Chem- 
istry of Ferromanganese Coatings on Freshwa- 
ter Sediments, 
W89-11406 5A 


CAMP, DRESSER AND MCKEE, INC., 
ATLANTA, GA. 
Isolation and Mitigation of Groundwater Con- 
tamination Based on Groundwater Modeling 
Techniques: A Case History. 
W89-12007 5G 


Basics of Groundwater Contamination Model- 
ing. 
W89-12011 5B 


CANADA CENTRE FOR INLAND WATERS, 
BURLINGTON (ONTARIO). 
Simulation of the Effects of Urbanization on 
Basin Streamflow. 
W89-11167 4C 


CAPE TOWN UNIV. (SOUTH AFRICA). DEPT. 
OF CIVIL ENGINEERING. 
Enhanced Polyphosphate Organism Cultures in 
Activated Sludge Systems: Part II. Experimental 
Behaviour. 
W89-11744 5D 


Enhanced Polyphosphate Organism Cultures in 
Activated Sludge Systems: Part III. Kinetic 
Model. 

W89-11745 5D 


CAPE TOWN UNIV. (SOUTH AFRICA). DEPT. 
OF ZOOLOGY. 
Effect of Stream Regulation on the Physico- 
Chemical Properties of the Palmiet River, South 
Africa, 
W89-11701 6G 


CAPITAL CONTROLS CO., INC., COLMAR, 
PA. 

Dioxin: Treatment with Ozone. 

W89-12013 5D 
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CARNEGIE INSTITUTION OF 
WASHINGTON, DC. DEPT. OF 
TERRESTRIAL MAGNETISM. 
Atmospheric Deposition of Be7 and Be10. 
W89-11408 5B 


CARNEGIE INSTITUTION OF 
WASHINGTON, DC. GEOPHYSICAL LAB. 
Diagenesis of Organic Matter in Georgia Salt 
Marshes. 
W89-11809 2L 


CASCADES VOLCANO OBSERVATORY, 
VANCOUVER, WA. 
Dune Migration in a Steep, Coarse-Bedded 
Stream. 
W89-11259 2J 


CASE WESTERN RESERVE UNIV., 
CLEVELAND, OH. DEPT. OF SYSTEMS 
ENGINEERING. 
Water Supply Impacts of Nuclear Fall. 
W89-11156 


CDM FEDERAL PROGRAMS CORP., 
FAIRFAX, VA. 
State Regulatory Approaches to Management of 
Mining Wastes. 
W89-12050 6E 


CENTEC CORP., RESTON, VA. 
Environmental Pollution Control Alternatives: 
Sludge Handling, Dewatering, and Disposal Al- 
ternatives for the Metal Finishing Industry. 
W89-12127 SE 


CENTER FOR NATURAL AREAS, SOUTH 
GARDINER, ME. 
Method for Wetland Functional Assessment. 
Volume I: Critical Review and Evaluation Con- 


cepts, 
W89-11886 2H 


Method for Wetland Functional Assessment. 
Volume II: FHWA Assessment Method, 
W89-11887 2H 


CENTRAL AGRICULTURAL PESTICIDES 
LAB., CAIRO (EGYPT). 
Simulation Model for the Fate of Pesticide Resi- 
dues in a Field Soil, 
W89-11423 5B 


CENTRAL ELECTRICITY GENERATING 
BOARD, FAWLEY (ENGLAND). MARINE 
BIOLOGICAL UNIT. 

Field Studies on Fisheries in Acid Waters in the 

United Kingdom. 

W89-11841 x 


CENTRAL ELECTRICITY GENERATING 
BOARD, LEATHERHEAD (ENGLAND). 
CENTRAL ELECTRICITY RESEARCH LABS. 
Fish Survival in Acid Waters. 
W89-11840 5C 


CENTRAL ELECTRICITY GENERATING 
BOARD, RATCLIFFE-ON-SOAR (ENGLAND). 
OPERATIONAL ENGINEERING DIV. 
Resins for High-Purity Water Production. 
W89-11466 SF 


CENTRAL INLAND CAPTURE FISHERIES 
RESEARCH INST., BARRACKPORE (INDIA). 
Energy Transfer in a Kashmir Himalayan Sar 
(Lake). 
W89-11392 2H 


CENTRE D’ETUDE DE L’ENERGIE 
NUCLEAIRE, MOL (BELGIUM). LAB. FOR 
MINERAL METABOLISM. 

Laboratory Studies on Invertebrate Survival and 

Physiology in Acid Waters. 

W89-11847 5C 


CENTRE D’ETUDES D’OCEANOGRAPHIE ET 
DE BIOLOGIE MARINE, ROSCOFF 
(FRANCE). 
Effects of Macrofauna Excretion and Turbu- 
lence on Inorganic Nitrogenous Exchanges in 
the Water-Sediment Interface. Experimental Ap- 
proach in Microcosms. 
W89-11542 2L 


CENTRE D’ETUDES ET DE RECHERCHES 
DE BIOLOGIE ET D’OCEANOGRAPHIE 
MEDICALE, NICE (FRANCE). 
Hepatitis A Virus Levels in Shellfish Exposed in 
a Natural Marine Environment to the Effluent 
from a Treated Sewage Outfall. 
W89-11101 5A 


CENTRE DE RECHERCHE EN ECOLOGIE 
MARINE ET AQUACULTURE, NIEUL SUR 
MER (FRANCE). 
Linear Model of External Interactions During 
Uptake of Different Forms of Inorganic Nitro- 
gen by Microalgae, 
W89-11561 2L 


CENTRE DES SCIENCES DE 
L’ENVIRONMENT, METZ (FRANCE). 
Fixed Biomass Activity in Aerobic Biological 
Reactors Used for Wastewater Treatment. 
W89-11144 5D 


CENTRE FOR RESEARCH IN 
ENVIRONMENTAL AND WATER 
RESOURCES ENGINEERING, HAIFA 
(SRAEL). 
Disturbances and Inhibition in Biological Treat- 
ment of Wastewater from an Integrated Refin- 


ery. 
W89-11220 5D 


CENTRE FOR RESOURCE MANAGEMENT, 
CANTERBURY (NEW ZEALAND). 
Light Climate of Lake Ellesmere and its Effect 
on the Growth of Aquatic Plants, 
W89-11329 2H 


Limits to the Spread of Elodea canadensis in 
Lake Alexandrina, New Zealand. 
W89-11330 2H 


CENTRO DI RICERCA IDRAULICA E 
STRUTTURALE, MILAN (ITALY). 
Boundary Conditions and Point Sources in the 
Finite Element Integration of the Transport 
Equation, 
W89-11255 2F 


CESKE VYSOKE UCENI TECHNICKE V 
PRAZE. FACULTY OF CIVIL ENGINEERING 
AND ARCHITECTURE. 
Analysis of Water Resource Systems. 
W89-12115 6A 


Water Management of Reservoirs. 
W89-12116 4A 


Activated Charcoal Filters: Water Treatment, 
Pollution Control, and Industrial Applications, 
January 1970-July 1988: Citations from the U.S. 
Patent Bibliographic Database. 

W89-12166 5F 


CH2M/HILL, DENVER, CO. 
Diversity of Activated Sludge Microbial Com- 
munities as Described by the Fundamental 
Niche Concept, 
W89-11075 5D 


CHAMA CORP., ROANOKE, IN. 
‘Maintaining Displacement Integrity as an Instal- 
lation Procedure’ (and It’s Effects on Environ- 
mental Monitoring). 
W89-11928 5G 





CHARLESTON COLL., SC. GRICE MARINE 
BIOLOGICAL LAB. 
Tidally Induced Estuarine Phytoplankton Pat- 
chiness. 
W89-11522 2L 


CHEQUAMEGON NATIONAL FOREST, 
PARK FALLS, WI. 
Storm Runoff Characteristics of Grazed Water- 
sheds in Eastern Oregon. 
W89-11164 2E 


CINCINNATI UNIV., OH. 
Effect of Potassium Chloride on the Virucidal 
Effectiveness of Chlorine Disinfection for Mili- 
tary Needs. 
W89-12076 5F 


CINCINNATI UNIV., OH. DEPT. OF CIVIL 
AND ENVIRONMENTAL ENGINEERING. 
Hydraulic Characteristics of Model Soil-Benton- 
ite Slurry Cutoff Walls. 
W89-12028 5G 


CINCINNATI WATER WORKS, OH. 
Reservoir Overcomes Leak Losses. 
W89-11631 


CLEMSON UNIV., SC. DEPT. OF 
ENVIRONMENTAL SYSTEMS 
ENGINEERING. 
Effects of Interactions Within a Three-Mem- 
bered Microbial Community on the Kinetics of 
Dual Substrate Removal in Continuous Culture. 
W89-11071 5D 


Influence of Population Dynamics on the 
‘Steady State’ Biodegradation of 2-Chlorophenol 
by a Mixed Microbial Community, 

W89-11141 5D 


COASTAL ENGINEERING RESEARCH 
CENTER, VICKSBURG, MS. 
Inlet Hydraulics at Green Harbor, Marshfield, 
Massachusetts. 
W89-12106 8B 


COLD REGIONS RESEARCH AND 
ENGINEERING LAB., HANOVER, NH. 
Framework for Control of Dynamic Ice Break- 
up by River Regulation. 
W89-11699 4A 


Land Treatment of Wastewaters for Rural Com- 
munities. 
W89-11956 5D 


COLORADO STATE UNIV., FORT COLLINS. 
Regionalization in Water Supply Industry: 
Status and Needs. 

W89-11602 6B 


Mathematical Analysis of Artificial Recharge 
from Basins. 
W89-11803 4B 


COLORADO STATE UNIV., FORT COLLINS. 
DEPT. OF BIOLOGY. 
Biotic and Abiotic Gradients in a Regulated 
High Elevation Rocky Mountain River. 
W89-11704 6G 


COLORADO STATE UNIV., FORT COLLINS. 
DEPT. OF STATISTICS. 
Regional Flood Quantile Estimation for a Wei- 
bull Model. 
W89-11265 2E 


COLORADO UNIV. AT BOULDER. CENTER 
FOR LIMNOLOGY. 
Zooplankton Abundance in the Lower Orinoco 
River, Venezuela. 
Wws89-11521 2H 
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CORNELL UNIV., ITHACA, NY. SCHOOL OF CIVIL AND ENVIRONMENTAL 


COLORADO UNIV. AT BOULDER. DEPT. OF 


Model of Solute Transport in Water Table 
Aquifers, 
W89-11256 5B 


COLORADO UNIV., BOULDER. DEPT. OF 
CIVIL AND ENVIRONMENTAL 
ENGINEERING. 
Comparison of Septic Tank and Aerobic Treat- 
ment Units: the Impact of Wastewater Vari- 
ations on These Systems. 
W89-11962 5D 


COMMONWF ALTH SCIENTIFIC AND 
INDUSTRIAL RESEARCH ORGANIZATION, 
ADELAIDE (AUSTRALIA). DIV. OF WATER 
RESOURCES. 
Analytical Model of Contaminant Transport 
from Diffuse Sources in Saturated Porous 
Media, 
W89-11762 5B 


Recharge Studies in the Western Murray Basin: 
3. Results of Drilling Programs at Euston and 
Balranald. 

W89-12077 2F 


COMMONWEALTH SCIENTIFIC AND 
INDUSTRIAL RESEARCH ORGANIZATION, 
CANBERRA (AUSTRALIA). DIV. OF 
ENVIRONMENTAL MECHANICS. 
Estimation of Unsaturated Hydraulic Conductiv- 
ity from Field Sorptivity Measurements. 
W89-11570 2G 


Seepage Exclusion Problem for Sloping Cylin- 
drical Cavities, 
W89-11784 2G 


COMMONWEALTH SCIENTIFIC AND 
INDUSTRIAL RESEARCH ORGANIZATION, 
CANBERRA (AUSTRALIA). DIV. OF WATER 
AND LAND RESOURCES. 
Evaluation of the Sources of Nitrate in Ground- 
water Near Mount Gambier, South Australia, 
W89-12132 5B 


Flood Characteristics of Brindabella Catch- 
ments, Australian Capital Territory. 
W89-12135 2E 


Dry Land Cropping in Australia by States (Re- 
gions) and Sub-Regions: 1980-81 to 1983-84. 
W89-12137 3F 


COMMONWEALTH SCIENTIFIC AND 
INDUSTRIAL RESEARCH ORGANIZATION, 
CLAYTON (AUSTRALIA). DIV. OF 
CHEMICAL AND WOOD TECHNOLOGY. 
Wastewater Treatment by Ion-Exchange. 
W89-11895 5D 


COMMONWEALTH SCIENTIFIC AND 
INDUSTRIAL RESEARCH ORGANIZATION, 
WEMBLEY (AUSTRALIA). DIV. OF WATER 
RESOURCES, 
New Procedure for Gridding Elevation and 
Stream Line Data with Automatic Removal of 
Spurious Pits, 
W89-11679 7C¢ 


COMPAGNIE GENERALE DES EAUX, PARIS 
(FRANCE). CENTRE DE RECHERCHE. 
Distribution, Characterization and Activity of 
Microbial Biomass of an Aerobic Fixed-Bed Re- 
actor. 
W89-11136 5D 


Ozone Disinfection in Drinking Water. 
W89-11476 SF 


COMPAGNIE INTERCOMMUNALE 
BRUXELLOISE DES EAUX (BELGIUM). 
Determination of Residual Ozone or Chlorine 
Dioxide in Water with ACVK: An Updated 
Version. 
W89-11689 5F 


COMPANHIA PETROQUIMICA DO SUL, 
TRIUNFO (BRAZIL). 
Analysis of the COPESUL Water-Oil Separa- 
tion System. 
W89-11228 5D 


Landfarming for Treatment and Disposal of Oily 
Wastes Originating in the South Petrochemical 
Complex. 

W89-11240 SE 


CONNECTICUT UNIV., STORRS. DEPT. OF 
GEOLOGY AND GEOPHYSICS. 
Methods for Determining Transverse Dispersion 
Coefficients of Porous Media in Laboratory 
Column Experiments. 
W89-11766 2F 


Application of Cross-Well Voltage Measure- 
ments for Assessing Fracture Flow Hydrology. 
W89-11918 7B 


Detection of Subsurface Gasoline Contamination 
in New England Glaciated Terrain Using Soil 
Gas Surveying. 

W89-11952 5A 


Limits to Growth and Septic Tanks. 
W89-11959 SE 


CONNECTICUT UNIV., STORRS. 
ENVIRONMENTAL RESEARCH INST. 
Capture Zone Design Using Simulation Models 
and Optimization Techniques. 
W89-11934 5G 


CONSERVATION DE LA FAUNE, SAINT- 
SULPICE (SWITZERLAND). 
Eutrophication of Lake Neuchatel Indicated by 
the Oligochaete Communities. 
W89-11414 SC 


CONSIGLIO NAZIONALE DELLE 
RICERCHE, PADUA (ITALY). IST. DI 
CHIMICA E TECNOLOGIA DEI 
RADIOELEMENTI. 
Determination of Sediment Composition and 
Chronology as a Tool for Environmental Impact 
Investigations. 
W89-11215 SA 


COOK COLL., NEW BRUNSWICK, NJ. DEPT. 
OF ENVIRONMENTAL SCIENCE. 
Dissolved Oxygen Dynamics in the Mid-Passaic 
River: Mathematical Model. 
W89-11642 5B 


CORNELL UNIV., ITHACA, NY. DEPT. OF 
AGRONOMY. 
Conditioning Stochastic Daily Precipitation 
Models on Total Monthly Precipitation. 
W89-11782 2B 


CORNELL UNIV., ITHACA, NY. 

ENVIRONMENTAL STUDIES PROGRAM. 
Non-Point Pollution Sources and Control. 
W89-11974 5B 


CORNELL UNIV., ITHACA, NY. SCHOOL OF 
CIVIL AND ENVIRONMENTAL 
ENGINEERING. 

Flood Frequency Analysis with Regional and 

Historical Information. 

W89-11260 2E 
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CORPS OF ENGINEERS, NEW YORK. SPECIAL STUDIES BRANCH. 


CORPS OF ENGINEERS, NEW YORK. 
SPECIAL STUDIES BRANCH. 
Water and Land Oriented Wastewater Treat- 
ment Systems. 
W89-11954 5D 


CORSAN-SITEL, TRIUNFO (BRAZIL). 
SITEL: A Successful Petrochemical 
Wastewater Treatment System. 
Wee-11233 5D 


By-Products from a Petrochemical Effluent 
Treatment Plant: The Case of SITEL. 
W89-11236 5E 


CORVALLIS ENVIRONMENTAL RESEARCH 
LAB., OR. 
Influence of Aqueous Aluminium and Organic 
Acids on Measurement of Acid Neutralizing Ca- 
pacity in Surface Waters. 
W89-11401 5B 


COSTA RICA UNIV., SAN JOSE. DEPT. OF 
AGRICULTURAL ENGINEERING. 
Soil Macropore Size Distribution from Water 
Breakthrough Curves. 
W89-11577 2G 


CYTOCULTURE INTERNATIONAL, INC., 
SAN FRANCISCO, CA. 
Bacterial Biodegradation of Petroleum Hydro- 
carbons in Groundwater: In Situ Augmented 
Bioreclamation with Enrichment Isolates in 
California. 
W89-11147 5G 


DAL’NEVOSTOCHNYI POLITEKHNICHESKII 
INST., VLADIVOSTOK (USSR). 
Determination of Seawater Enthalpy and Entro- 
py During the Calculation of Thermal Desalina- 
tion Plants. 
W89-11205 1A 


DALHOUSIE UNIV., HALIFAX (NOVA 

SCOTIA). CENTRE FOR MARINE GEOLOGY. 
Evolutionary Model for Transgressive Sedimen- 
tation on the Eastern Shore of Nova Scotia, 
W89-12121 2J 


DALHOUSIE UNIV., HALIFAX (NOVA 
SCOTIA). MARINE AFFAIRS PROGRAM. 
Social, Economic, Institutional and Legal Con- 
siderations in the Management of Land-Based 
Sources of Marine Pollution. 
W89-11856 5G 


DARWIN INST. OF TECH., CASUARINA 
(AUSTRALIA). FACULTY OF APPLIED 
SCIENCE. 

Metals in Oysters from the Arnhem Land Coast, 

Northern Territory, Australia. 

W89-11389 5B 


DELAWARE GEOLOGICAL SURVEY, 
NEWARK. 
Nitrate Contamination of the Water-Table Aqui- 
fer by Septic Tank Systems in the Coastal Plain 
of Delaware. 
W89-11964 5B 


DELAWARE UNIV., NEWARK. DEPT. OF 
CIVIL ENGINEERING. 
Removal of Cadmium (II) from Dilute Aqueous 
Solutions by Fungal Adsorbent, 
W89-11120 5D 


DELAWARE UNIV., NEWARK. DEPT. OF 
GEOLOGY. 
Evaluation of a Linear Bank Erosion Equation. 
W89-11267 


DEPARTMENT OF AGRICULTURE FOR 
NORTHERN IRELAND, ANTRIM. 
FRESHWATER BIOLOGICAL 
INVESTIGATION UNIT. 
Temperature-Independent Growth of Phyto- 
plankton, 
W89-11564 2H 
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DEPARTMENT OF FISHERIES AND 
OCEANS, BURLINGTON (ONTARIO). GREAT 
LAKES LAB. FOR FISHERIES AND 
AQUATIC SCIENCES, 
Analysis of Toxaphene in Environmental Sam- 
les. 
89-1871 5A 


DEPARTMENT OF FISHERIES AND 

OCEANS, HALIFAX (NOVA SCOTIA). 

HALIFAX FISHERIES RESEARCH LAB. 
Overview of Marine Environmental Quality 
Issues on the Atlantic Coast of Canada, 
W89-11863 sc 


DEPARTMENT OF FISHERIES AND 

OCEANS, NANAIMO (BRITISH COLUMBIA). 

FISHERIES RESEARCH BRANCH. 
Contribution of Seasonally Flooded Lands and 
Minor Tributaries to the Production of Coho 
Salmon in Carnation Creek, British Columbia. 
W89-11396 2H 


DEPARTMENT OF FISHERIES AND 
OCEANS, NANAIMO (BRITISH COLUMBIA). 
PACIFIC BIOLOGICAL STATION. 

Ability of PHABSIM to Predict Chinook 

Salmon Spawning Habitat. 

W89-11717 8I 


DEPARTMENT OF FISHERIES AND 
OCEANS, ST. ANDREWS (NEW 
BRUNSWICK). 
Tainting and Depuration of Taint by Lobsters 
(Homarus americanus) Exposed to Water Con- 
taminated With a No. 2 Fuel Oil: Relationship 
with Aromatic Hydrocarbon Content in Tissue. 
W89-11400 5C 


DEPARTMENT OF FISHERIES AND 

OCEANS, VANCOUVER (BRITISH 

COLUMBIA). WEST VANCOUVER LAB. 
Nature and Extent of Marine Contamination 
Caused by Land-based Sources in Canada, 
W89-11857 5B 


DEPARTMENT OF FISHERIES AND 
OCEANS, WINNIPEG (MANITOBA). 
FRESHWATER INST. 
Extreme Perturbation of the Zooplankton Com- 
munity of a Small Precambrian Shield Lake by 
the Addition of Nutrients. 
W89-11338 2H 


Biological Impoverishment in Lakes of the Mid- 
western and Northeastern United States from 
Acid Rain. 

W89-11621 x 


DEPARTMENT OF SCIENTIFIC AND 

INDUSTRIAL RESEARCH, HAMILTON (NEW 

ZEALAND). WATER QUALITY CENTRE. 
Does the Chlorophyll a Content of Phytoplank- 
ton Vary with Trophic Status in Lakes on the 
New Zealand Central Volcanic Plateau. 
W89-11562 2H 


DEPARTMENT OF SCIENTIFIC AND 
INDUSTRIAL RESEARCH, TAUPO (NEW 
ZEALAND). TAUPO RESEARCH LAB. 

Effects of Nutrients on Aquatic Plant Decompo- 

sition Rates, 

W89-11328 2H 


Fluorescence and Carbon Fixation by Phospho- 
rus Deficient Phytoplankton in a Western Aus- 
tralian Reservoir. 

W89-11438 2H 


Invasion of Lake Taupo by the Submerged 
Water Weed Lagarosiphon major and its Impact 
on the Native Flora, 

W89-11818 2H 


DEPARTMENT OF THE ENVIRONMENT, 
OTTAWA (ONTARIO). 
Canadian Legislation Pertaining to the Preven- 
tion and Control of Marine Pollution. 
W89-11855 6E 


DEUTSCHES HYDROGRAPHISCHES INST., 
HAMBURG (GERMANY, F.R.). 
Investigations of ‘Petroleum Hydrocarbons’ in 
Seawater, Using High Performance Liquid 
Chromatography with Fluorescence Detection. 
W89-11387 5A 


DISPOSAL SAFETY, INC., WASHINGTON, 
DC. 
Scenarios for Repository Safety Analysis. 

W89-11588 5E 


Subsurface Transport in Water and Gas. 
W89-11591 5B 


Natural Analogues. 
W89-11592 5E 


DIVISION OF REACTOR RESEARCH AND 
DEVELOPMENT (AEC), WASHINGTON, DC. 
Sediment Budget for a Small Agricultural Wa- 
tershed. 
W89-11504 2J 


DOLORES ARCHAEOLOGICAL PROGRAM, 
co. 
Dolores Archaeological Program: Aceramic and 
Late Occupations at Dolores. 

W89-12091 6G 


Dolores Archaeological Program: Anasazi Com- 
munities at Dolores: Grass Mesa Village. 
W89-12140 6G 


DORR-OLIVER, INC., STAMFORD, CT. 
Innovative Engineered Systems for Biological 
Treatment of Contaminated Surface and 
Groundwater. 

W89-12084 5D 


Application of the Two-Phase Anaerobic Fluid- 
ized Bed Process to the Treatment of Corn 
Processing Wastewater. 

W89-12085 5D 


DOW CHEMICAL U.S.A., MIDLAND, MI. 
Pedogenic Carbonates in a Calciaquoll Associat- 
ed with a Recharge Wetland. 

W89-11575 2G 


DOW CHEMICAL U.S.A., MIDLAND, MI. 
HEALTH AND ENVIRONMENTAL 
SCIENCES, 
New Approach to the Seven-day Ceriodaphnia 
dubia Test with Additional Comments Pertain- 
ing to the Same Test for Daphnia magna. 
W89-11811 5A 


DREXEL UNIV., PHILADELPHIA, PA. 
Inspection of the Engineering Condition of Un- 
derwater Concrete Structures. 

W89-11905 8A 


DREXEL UNIV., PHILADELPHIA, PA. DEPT. 

OF BIOSCIENCE AND BIOTECHNOLOGY. 
Recombinant DNA Plasmid Transmission to In- 
digenous Organisms During Waste Treatment. 
W89-11094 5B 


DSM LINBURG B.V., GELEEN 
(NETHERLANDS). 
Unexpected Odour Problem in the Biological 
Treatment of Chemical Wastewater, 
W89-11227 5D 


DU PONT DE NEMOURS (E.1.) AND CO., 
AIKEN, SC. SAVANNAH RIVER PLANT. 
Abandonment of Groundwater Monitoring 
Wells at the Savannah River Plant, Aiken, South 
Carolina. 
W89-11929 5G 





DU PONT DE NEMOURS (E.L.) AND CO., 
WILMINGTON, DE. CHEMICALS AND 
PIGMENTS D!) DEPT. 
Evaluation of Microbial Detection Methods and 
Interlaboratory Comparisons During a Peroxide- 
Nutrient Enhanced Tn Situ Bi Situ Bioreclamation. 
W89-11113 5A 


DUKE UNIV., BEAUFORT, NC. MARINE 
LAB. 


Surface and Benthic Nepheloid Layers in the 
Western Arm of Lake Superior, 1983. 
W89-11182 2H 


DUNDEE UNIV. (SCOTLAND). DEPT. OF 
BIOLOGICAL SCIENCES. 
Nitrogen Fixation and Nitrogen Assimilation in 


a Temperate Saline Ecosystem. 
W89-11397 2G 


_—_ of Organotins Towards the Marine 
east Debaryomyces hansenii. 
wao1i66e 5C 


DUNDEE UNIV. (SCOTLAND). DEPT. OF 
GEOLOGY. 
Recent Stromatolites in Landlocked Pools on 
Aldabra, Western Indian Ocean. 
W89-11296 23 


DUNN GEOSCIENCE CORP., ALBANY, NY. 
Creation of an Artificially Produced Fracture 
Zone to Prevent Contaminated Groundwater 
Migration. 

W89-11933 5G 


Reliability of Groundwater Modeling for the 
Analysis of Quarry Dewatering. 
W89-11939 4C 


Air-Lift Development System for Deep = 
W89-11947 


Hydrogeologic and Soil Gas Evaluation of 
Groundwater Contamination at a Municipal 
Landfill in New York State. 

W89-11951 5B 


Capture of a Groundwater Contamination 
Plume in Fractured Bedrock by an Artificially 
Produced Fracture Zone Created through Con- 
trolled Blasting. 

'W89-12005 5G 


DURBAN-WESTVILLE UNIV. (SOUTH 
AFRICA). DEPT. OF BOTANY. 
Seasonal Plant Water Relations in a South Afri- 
can Mangrove Swamp. 
W89-11366 2L 


DURHAM UNIV. (ENGLAND). DEPT. OF 
BOTANY. 
Interspecific Differences in Zn, Cd, and Pb Ac- 
cumulation by Freshwater Algae and Bryo- 


phytes. 
W89-11652 5B 


EA ENGINEERING, SCIEN 
TECHNOLOGY, INC., LAFAYETTE, CA. 

Status of Instream Flow Legislation and Prac- 
tices in North America. 

W89-11450 6E 


Flushing Flow Recommendations for Mainte- 
nance of Salmonid Spawning Gravels in a Steep, 
Regulated Stream. 

W89-11716 81 


EARTH TECHNOLOGY CORP., 
ALEXANDRIA, VA. 
Air Force Systems Command Waste Minimiza- 
tion Study. 
W89-12020 5D 


EAST BAY MUNICIPAL UTILITY DISTRICT, 
OAKLAND, CA. 
Forecasting Demand and Measuring Price Elas- 


ticity. 
W89-11738 6D 
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EASTERN WASHINGTON UNIV., CHENEY. 
ARCHAEOLOGICAL AND HISTORICAL 
SERVICES. 
Report on the Spring 1988 Review of Burial 
Sites in Lake Roosevelt, Ferry, Lincoln, and 
Stevens Counties, Washington, 
W89-12133 6G 


EBASCO SERVICES, INC., NEW YORK. 
Central Hazardous Toxic Waste Facility. 
W89-12074 


ECOLE NATIONALE SUPERIEURE 
AGRONOMIQUE DE TOULOUSE (FRANCE). 
Probability-of-Use Curves Applied to Brown 
Trout (Salmo trutta fario L.) in Rivers of South- 
ern France. 
W89-11720 2H 


ECOLE NATIONALE SUPERIEURE 

AGRONOMIQUE DE TOULOUSE (FRANCE). 

LAB. D’ICHTHYOLOGIE APPLIQUEE. 
Tolerance of Oxygen Deficit by Elvers (Anguil- 
la anguilla L.) (Tolerance au Deficit d’Oxygene 
chez la Civelle (Anguilla anguilla L.)). 
'W89-11501 


ECOLE POLYTECHNIQUE FEDERALE DE 
LAUSANNE (SWITZERLAND). DEPT. DE 
GENIE CIVIL. 
Supercritical Flow in Channel Junctions. 
W89-11209 8B 


Experiments in Side-Channel Spillways. 
W89-11210 8B 


Hydraulic Jump in U-Shaped Channel. 
W89-11213 8B 


ECOLE POLYTECHNIQUE FEDERALE DE 
LAUSANNE (SWITZERLAND). LAB. 
D’HYDRAULIQUE. 

Dynamics of Horizontal Turbulent Mixing in a 

Nearshore Zone of Lake Geneva. 

W89-11523 2H 


ECOLOGY AND ENVIRONMENT, INC., 
ARLINGTON, VA. 
Site Inspections in Support of Superfund’s Re- 
vised Pre-Remedial Program. 
W89-12038 6A 


U.S. EPA Field Analytical Screening ~—_ 
W89-12058 


ECOLOGY AND ENVIRONMENT, INC., 
LANCASTER, NY. BUFFALO CORPORATE 
CENTER. 

Installation Restoration Program Phase II: Con- 

firmation/Quantification, Stage I. 

W89-12093 5B 


ECOLOGY AND ENVIRONMENT, INC., 
TALLAHASSEE, FL. 
Contamination Assessment and Remedial Alter- 
natives for Former Waste Oil Processing Facili- 
ty Contaminating the Biscayne Aquifer. 
W89-12039 


ECONOMIC RESEARCH SERVICE, 
WASHINGTON, DC. 
Western Irrigation Response to Pumping Costs: 
a Water Demand Analysis Using Climatic Re- 
gions. 
W89-11247 6D 


ECONOMIC RESEARCH SERVICE, 
WASHINGTON, DC. RESOURCES AND 
TECHNOLOGY DIV. 

Estimating the Water Quality Benefits from Soil 

Erosion Control. 

W89-11162 5G 


Agriculture and Water Quality. 
W89-12112 5G 


ASSOCIATES, LOCUST VALLEY, NY. 
Case History of a Contaminated Groundwater 
Discharge to Surface Water Pursuant to an 
ACL. 

W89-12010 5G 


EHIME UNIV., MATSUYAMA (JAPAN). 
DEPT. OF CIVIL ENGINEERING. 
Storage of Heated Water in Underground Open- 


ings. 
W89-11595 8E 


EHIME UNIV., MATSUYAMA (JAPAN). 

DEPT. OF ENVIRONMENT CONSERVATION. 
Proposals for Inhibiting Abundant Phytoplank- 
ton Growth at the Head of a River Reservoir. 
W89-11702 5G 


EIDGENOESSISCHE ANSTALT FUER 
WASSERVERSORGUNG, 
ABWASSERREINIGUNG UND 
GEWAESSERSCHULTZ, DUEBENDORF 
(SWITZERLAND). 

Vanadyl in Natural Waters: Adsorption and Hy- 

drolysis Promote Oxygenation. 

W89-11405 5B 


EIDGENOESSISCHES INST. FUER SCHNEE- 
UND LAWINENFORSCHUNG, DAVOS 
(SWITZERLAND). 

Merits of Statistical Criteria for the Performance 

of Hydrological Models. 

W89-11805 7C 


ELECTRICITE DE FRANCE, PARIS. 
DIRECTION DES ETUDES ET 
RECHERCHES. 

Determination of Hydraulic Parameters for In- 

stream Flow Assessments. 

W89-11721 2E 


EMULSIONS CONTROL, INC., NATIONAL 
CITY, CA. 
Chemical Treatment: An Inexpensive Alterna- 
tive to Handling Oily Sludge. 
W89-12016 5D 


ENGINEERING-SCIENCE, INC., SYRACUSE, 
NY. 
Hanscom AFB Hazardous Waste Disposal Area 
Cleanup. 
W89-12034 5G 


ENVIRON CORP., WASHINGTON, DC. 
Multipathway Risk Assessment Methodology 
Compatible with California Decision Tree and 
U.S. EPA Superfund Guidelines. 

W89-12051 5G 


ENVIRONMENT CANADA, TORONTO 
(ONTARIO). GREAT LAKES ENVIRONMENT 
OFFICE. 
Great Lakes Water Quality Agreement: A Man- 
agement Framework for Multi-jurisdictional 
Action, 
W89-11866 5G 


ENVIRONMENTAL AND CHEMICAL 
SCIENCES, INC., AIKEN, SC. 
Emergence of Chironomidae (Diptera) from a 
Delta-Swamp Receiving Thermal Effluent. 
W89-11415 5C 


ENVIRONMENTAL DIVISION, 
STATSETATENES HUS, N-2600 
LILLEHAMMER, NORWAY. 
Exploitation Rate, Survival and Movements of 
Brown Trout (Salmo trutta L.) Stocked at Ta- 
keable Size in the Regulated Rivers Lagen and 
Otta, Southern Norway. 
W89-11714 2H 
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ENVIRONMENTAL IMPROVEMENT AGENCY, TESUQUE, NM. WATER SUPPLY DIV. 


ENVIRONMENTAL IMPROVEMENT 
AGENCY, TESUQUE, NM. WATER SUPPLY 
DIV. 
Water Quality and Solid Waste Problems in 
Rural New Mexico and Some Solutions. 
W89-11971 5G 


ENVIRONMENTAL MONITORING AND 
SUPPORT LAB.-CINCINNATI, OH. 
BIOLOGICAL METHODS BRANCH. 
Environmental Assessment of Remedial Action 
at the Riverton Uranium Mill Tailings Site, Riv- 
erton, Wyoming. Volume I: Text. 
W89-11880 4C 


ENVIRONMENTAL MONITORING AND 
SUPPORT LAB., LAS VEGAS, NV. 
Strategies for External Lead Detection of Un- 
derground Storage Tanks. 
W89-12047 TA 


Groundwater Quality Monitoring in a Risk As- 
sessment Framework. 
W89-12057 5A 


ENVIRONMENTAL MONITORING SYSTEMS 
LAB., LAS VEGAS, NV. 
Regional Lake and Reservoir Canonical Envi- 
ronments. 
W89-11429 2H 


ENVIRONMENTAL PROTECTION AGENCY, 
BOSTON, MA. REGION I. 
Boston Harbour: Past Problems and Future So- 
lutions. 
W89-11860 5E 


Ground Water Risk Management on Cape Cod: 
The Applicability of Geographic Information 
System Technology. 

W89-11941 4B 


ENVIRONMENTAL PROTECTION AGENCY, 
CINCINNATI, OH. 
Thermal and Water Source Effects upon the 
Stability of Enteroviruses in Surface Fresh- 
waters. 
W89-11506 5B 


ENVIRONMENTAL PROTECTION AGENCY, 
CINCINNATI, OH. CENTER FOR 
ENVIRONMENTAL RESEARCH 
INFORMATION. 

Protection of Public Water Supplies from 

Ground-Water Contamination. 

W89-12128 5G 


ENVIRONMENTAL PROTECTION AGENCY, 
CINCINNATI, OH. DRINKING WATER 
RESEARCH DIV. 
Drinking Water Microbiology Research in the 
United States: an Overview of the Past Decade. 
W89-11083 SF 


ENVIRONMENTAL PROTECTION AGENCY, 
CINCINNATI, OH. HAZARDOUS WASTE 
ENGINEERING RESEARCH LAB. 

Superfund. 

W89-11900 5G 


Status of ‘Site’ Program Demonstrations. 
W89-12036 5G 


ENVIRONMENTAL PROTECTION AGENCY, 
DALLAS, TX. REGION VI. 
In Situ Treatment and Removal of an Acidic 
Copper Plating Waste Spill from a Flowing 
Stream. 
W89-12023 5G 


ENVIRONMENTAL PROTECTION AGENCY, 
EDISON, NJ. STORM AND COMBINED 
SEWER TECHNOLOGY BRANCH. 

Water Pollution and Associated Effects from 

Street Salting. 

W89-11976 5B 
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ENVIRONMENTAL PROTECTION AGENCY, 
GULF BREEZE, FL. GULF BREEZE 
ENVIRONMENTAL RESEARCH LAB. 
Environmental Significance of the Potential for 
mer(Tn21)-Mediated Reduction of Hg(2+) to 
Hg(0) in Natural Waters. 
W89-11508 5B 


ENVIRONMENTAL PROTECTION AGENCY, 
SEATTLE, WA. REGION X. 
Underground Storage Tank Regulations: Status 
and Direction, 
W89-12048 6E 


ENVIRONMENTAL PROTECTION AGENCY, 
WASHINGTON, DC. 
Rural Water Supply: How Bad a Problem. 
W89-11969 5F 


ENVIRONMENTAL PROTECTION AGENCY, 
WASHINGTON, DC. DIV. OF WATER 
SUPPLY. 
1974 Drinking Water Standards and Guidelines. 
W89-11889 5G 


ENVIRONMENTAL PROTECTION AGENCY, 
WASHINGTON, DC. OFFICE OF PESTICIDES 
AND TOXIC SUBSTANCES. 

Agricultural Chemicals in Ground Water: Pro- 

posed Pesticide Strategy. 

W89-11881 5G 


Agricultural Chemicals in Ground Water: Sum- 
mary Minutes from the 1987 Pesticide Strategy 
Workshop. 

W89-11882 5G 


ENVIRONMENTAL PROTECTION AGENCY, 
WASHINGTON, DC. OFFICE OF SOLID 
WASTE, 

Introduction to the Principles of Land Applica- 

tion of Sludge. 

W89-11913 5B 


ENVIRONMENTAL PROTECTION AGENCY, 
WASHINGTON, DC. OFFICE OF WATER 
REGULATIONS AND STANDARDS. 

Flushing and Scouring Flows for Habitat Main- 

tenance in Regulated Streams. 

W89-12109 4A 


ENVIRONMENTAL PROTECTION SERVICE, 
REGINA (SASKATCHEWAN). WATER 
QUALITY BRANCH. 
Evidence of Atmospheric Transport and Depo- 
sition of Organochlorine Pesticides and Poly- 
chlorinated Biphenyls in Canadian Arctic Snow. 
W89-11620 5B 


ENVIRONMENTAL PROTECTION SERVICE, 
WEST VANCOUVER (BRITISH COLUMBIA). 
PACIFIC AND YUKON REGION. 
Metals in Northeast Pacific Coastal Sediments 
and Fish, Shrimp, and Prawn Tissues. 
W89-11421 5B 


ENVIRONMENTAL PROTECTION SERVICE, 
YELLOWKNIFE (NORTHWEST 
TERRITORIES). 

Overview of Marine Environmental Quality in 

the Canadian Arctic, 

W89-11865 4C 


ENVIRONMENTAL RESEARCH LAB.- 
DULUTH, MN. 
Use of Biomonitoring to Control Toxics in the 
United States. 
W89-11229 SA 


ENVIRONMENTAL RESEARCH LAB., 
NARRAGANSETT, RI. 
Field and Laboratory Study Using Adenylate 
Energy Charge as an Indicator of Stress in Myti- 
lus edulis and Nephytys incisa Treated with 
Dredged Material, 
W89-12110 5A 


ENVIRONMENTAL RESOURCES 
MANAGEMENT, INC., EXTON, PA. 
Transport of a Non-Aqueous Phase Liquid 
within a Combined Perched and Water Table 
Aquifer System. 
W89-11946 5B 


ENVIRONMENTAL SCIENCE AND 

ENGINEERING, INC., GAINESVILLE, FL. 
Using ACLs to Establish Remedial Design 
Goals 


W89-12035 6E 


ENVIRONMENTAL SCIENCE AND 
ENGINEERING, INC., SACRAMENTO, CA. 
Hazardous Waste Reduction in the Pesticide 
Formulating Industry. 
W89-12017 5D 


ENVIRONMENTAL SCIENCE AND 
ENGINEERING, INC., SALT LAKE CITY, UT. 
Closing a Hazardous Waste Facility: Environ- 
mental Concerns. 
W89-12042 SE 


ERT, A RESOURCE ENGINEERING CO., 
CONCORD, MA. 
Modeling of Contaminant Transport from Re- 
serve Pit Sites. 
W89-12067 5B 


ERT, INC., CAMARILLO, CA. 
Steel Mill Closure. 
W89-12043 


Site Characterization and Closure. 
W89-12044 


FACHHOCHSCHULE BS-WF, 
MIKROBIOLOGIE UND HYGIENE, 
SALZDAHLUMER STRABBE 46-48, 3340 
WOLFENBUTTEL, FED. REP. GERMANY. 
Metabolic Coupling Between Heterotrophic and 
Methanogenic Bacteria in a Running Water 
Food Chain. 
W89-11309 2H 


FAIRFAX COUNTY HEALTH DEPT., VA. 

DIV. OF ENVIRONMENTAL HEALTH. 
Analysis of Septic Tank Survival Data from 
1952 to 1972 in Fairfax County Virginia, 
W89-11960 SE 


FAWCETT CONSULTANTS, INC., WHEATON, 
MD. 
What We Learned from the Rhine. 

W89-11903 5B 


FENG CHIA UNIV., TAICHUNG (TAIWAN). 
Screening of Starch Assimilable Yeasts Using 
Vermicelli Wastewater and Their Taxonomic 
Characteristics. 

W89-12113 5D 


FISKERISTYRELSEN, HAERNOESAND 
(SWEDEN). REGIONAL OFFICE. 
Study of Physical Parameters at the Spawning 
Sites of the European Grayling (Thymallus thy- 
mallus L.), 
W89-11711 2H 


FLORENCE UNIV. (ITALY). LAB. OF 
TECHNICAL PHYSICAL CHEMISTRY. 
Detergents as a Condition of Pollution from 
Coastal Marine Aerosol. 
W89-11383 5C 


FLORIDA INST. OF TECH., MELBOURNE. 
DEPT. OF CHEMICAL ENGINEERING. 
Assessment of Stormwater Runoff for Recycle 
in Cooling Towers at KSC, Florida. 
W89-11159 3D 





FLORIDA STATE UNIV., TALLAHASSEE. 
DEPT. OF METEOROLOGY. 

Summer Monsoon of 1987, 

W89-11581 


FLORIDA STATE UNIV., TALLAHASSEE, 
DEPT. OF OCEANOGRAPHY. 
Polonium in Florida Groundwat+: and Its Possi- 
ble Relationship to the Sulfur Cycle and Bacte- 


ria. 
W89-11409 5B 


Comparison of Three Techniques for Adminis- 
tering Radiolabeled Substrates to Sediments for 
Trophic Studies: Incorporation by Microbes. 

W89-11664 7B 


FLORIDA UNIV., GAINESVILLE. DEPT. OF 
ENVIRONMENTAL ENGINEERING 
SCIENCES. 
Toxicity Testing in Wastewater Systems: Appli- 
cation of a Short-Term Assay Based on Induc- 
tion of the Lac Operon in E. coli. 
W89-11088 5A 


Ground Water Monitoring for Temik (Aldicarb) 
in Florida. 
W89-11163 5A 


FLORIDA UNIV., GAINESVILLE. DEPT. OF 
FOOD AND RESOURCE ECONOMICS. 
Coordination of Public and Private Action: A 
Case Study of Lake Restoration. 
W89-11792 5G 


FLORIDA UNIV., GAINESVILLE. DEPT. OF 
SOIL SCIENCE. 

Biodegradation of Carbamates. 

W89-11081 5D 


FLORIDA UNIV., GAINESVILLE. DEPT. OF 
STATISTICS, 
Extreme Precipitation Events Generated by 


Periodic Processes. 

W89-11779 2B 
FLORIDA UNIV., GAINESVILLE. J. HILLIS 
MILLER HEALTH CENTER. 

Biotransformation and Disposition of PAH in 


Aquatic Invertebrates. 
W89-11829 5B 


FRESHWATER BIOLOGICAL ASSOCIATION, 
AMBLESIDE (ENGLAND). 
Iron Oxide Particulates Formed by the Oxygen- 
ation of Natural and Model Lakewaters Contain- 


ing Fe(II). 
W89-11442 2H 
Adsorption of Aluminium by Stream Particu- 


lates. 
W89-11646 5B 


Invertebrate Communities in Acid Streams. 
W89-11839 


FRESHWATER BIOLOGICAL ASSOCIATION, 
WINDERMERE (ENGLAND). 
Differences in the Sensitivity of Brown Trout, 
Salmo trutta L., and Rainbow Trout, Salmo 
gairdneri Richardson, to Physiological Doses of 


Cortisol. 
W89-11674 5C 


FUKUOKA ENVIRONMENTAL RESEARCH 
CENTER (JAPAN). 
Determination of Methyl Yellow, Sudan I and 
Sudan II in Water by High Performance Liquid 
Chromatography. 
W89-11469 5A 


FUNDACAO UNIV., RIO GRANDE (BRAZIL). 

LAB. DE BOTANICA MARINHA. 
Vertical Distribution and Resource Allocation 
of Ruppia Maritima L. in a Southern Brazilian 
Estuary. 

W89-11369 2L 
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GEOLOGICAL SURVEY OF JAPAN, TSUKUBA. ENVIRONMENTAL GEOLOGY DEPT. 


FUNDACION LA SALLE DE CIENCIAS 
NATURALES, SAN FELIX (VENEZUELA). 
Orinoco River: A Review of Hydrobiological 
Research, 
W89-11726 2E 


GARTNER LEE, INC., NIAGARA FALLS, NY. 
Applying Seismic Reflection Techniques to Hy- 
drogeological Investigations. 

W89-11919 7B 


GENERAL MOTORS CORP., DETROIT, MI. 
Long-term Contracts for Large Users: An Indus- 
try Viewpoint. 

W89-11737 5F 


Biological Treatment of 
Wastewaters. 
W89-12087 5D 


Metalworking 


GENERAL MOTORS RESEARCH LABS., 
WARREN, MI. ENVIRONMENTAL SCIENCE 
DEPT. 
Estimates of Regional Contributions to Wet 
Acid Deposition in Western Massachusetts 
During the Summer of 1984. 
W89-11453 5B 


GEOLOGICAL SURVEY, AUSTIN, TX. 
WATER RESOURCES DIV. 
Approximate Water Level Changes in Wells 
Completed in the Chicot and Evangeline 
Aquifers, 1977-89 and 1988-89, and Measured 
Compaction, 1973-89, in the Houston-Galveston 
Region, Texas. 
W89-11480 7c 


GEOLOGICAL SURVEY, BOISE, ID. WATER 
RESOURCES DIV. 
Hypolimnetic Concentrations of Dissolved 
Oxygen, Nutrients, and Trace Elements in 
Coeur d’Alene Lake Idaho. 
W89-11478 5B 


GEOLOGICAL SURVEY, CARSON CITY, NV. 
Reconnaissance Estimates of Natural Recharge 
to Desert Basins in Nevada, U.S.A., by Using 
Chloride-Balance Calculations. 

W89-11374 2F 


GEOLOGICAL SURVEY, DENVER, CO. 
Microbial Transformations of Azaarenes in Cre- 
osote-Contaminated Soil and Ground Water: 
Laboratory and Field Studies. 

W89-11072 5B 


GEOLOGICAL SURVEY, DENVER, CO. 
WATER RESOURCES DIV. 
Water Balance at a Low-Level Radioactive- 
Waste Disposal Site. 
W89-11801 2A 


GEOLOGICAL SURVEY, DORAVILLE, GA. 
Comparison of Instrumental Dewatering Meth- 
ods for the Separation and Concentration of 
Suspended Sediment for Subsequent Trace Ele- 
ment Analysis, 

W89-11287 7B 


Manganese Oxidation Model for Rivers, 
W89-11798 5B 


GEOLOGICAL SURVEY, DORAVILLE, GA. 
WATER RESOURCES DIV. 
Comparison of Methods for Estimating Flood 
Magnitudes on Small Streams in Georgia. 
W89-11170 2E 


GEOLOGICAL SURVEY, IDAHO FALLS, ID. 
WATER RESOURCES DIV. 
Iodine-129 in the Snake River Plain Aquifer at 
the Idaho National Engineering Laboratory, 
Idaho. 
W89-11477 5B 


Hydrologic Conditions at the Idaho National 
Engineering Laboratory, 1982 to 1985. 
W89-11482 5B 


GEOLOGICAL SURVEY, LAKEWOOD, CO. 
Random Spatial Network Model Based on Ele- 
mentary Postulates, 

W89-11250 2E 


GEOLOGICAL SURVEY, LAWRENCE, KS. 
WATER RESOURCES DIV. 
Water Supply and Demand in Sedgwick 
County, Kansas. 
W89-11490 6D 


GEOLOGICAL SURVEY, LITTLE ROCK, AR. 
WATER RESOURCES DIV. 
Maps Showing Altitude of the Potentiometric 
Surface and Changes in Water Levels in the 
Sparta-Memphis Aquifer in Eastern and South- 
ern Arkansas, Spring 1986. 
W89-11481 7C 


GEOLOGICAL SURVEY, MADISON, WI. 
Spreadsheet Watershed Modeling for Nonpoint- 
Source Pollution Management in a Wisconsin 
Basin. 


W89-11169 5G 


GEOLOGICAL SURVEY, MADISON, WI. 
WATER RESOURCES DIV. 
Analysis of Water-Level Fluctuations in Wis- 
consin Wells. 
W89-12136 2F 


GEOLOGICAL SURVEY, MALVERN, PA. 
WATER RESOURCES DIV. 
Altitude and Configuration of the Potentiome- 
tric Surface in the Triassic Sandstones and 
Shales, Northeastern Chester County, Pennsyl- 
vania, September 1987 through January 1988. 
W89-11493 7c 


GEOLOGICAL SURVEY, MENLO PARK, CA. 
Diel Drift in Chironomidae Larvae in a Pristine 
Idaho Mountain Stream. 

W89-11556 2H 


GEOLOGICAL SURVEY, MENLO PARK, CA. 
WATER RESOURCES DIV. 
Effects of Copper on Species Composition of 
Benthic Insects in a Sierra Nevada, California, 
Stream. 
W89-11544 5C 


GEOLOGICAL SURVEY, NASHVILLE, TN. 
WATER RESOURCES DIV. 
Lithologic, Geophysical, and Well-Construction 
Data for Observation Wells in the Melton 
Valley Area, Oak Ridge Reservation, Tennessee. 
W89-11492 2F 


GEOLOGICAL SURVEY OF CANADA, 
OTTAWA (ONTARIO). 
Wetland Vegetation Near Old Crow, Northern 
Yukon. 
W89-11669 2H 


GEOLOGICAL SURVEY OF ISRAEL, 
JERUSALEM. 
Fluorine Occurrence in Groundwater in Israel 
and Its Significance. 
W89-11377 2K 


GEOLOGICAL SURVEY OF JAPAN, 
TSUKUBA. ENVIRONMENTAL GEOLOGY 
DEPT. 
Formation Processes of Lacustrine Delta-An 
Example from Echi River Delta, Lake Biwa--1. 
Recent Sedimentary Environments. 
W89-11614 2g 
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GEOLOGICAL SURVEY, RALEIGH, NC. WATER RESOURCES Div. 


GEOLOGICAL SURVEY, RALEIGH, NC, 
WATER RESOURCES DIV. 
Preliminary Hydrogeologic Evaluation of the 
Cincinnati Arch Region for Underground High- 
Level Radioactive Waste Disposal, Indiana, 
Kentucky, and Ohio. 
W89-11479 2F 


GEOLOGICAL SURVEY, RESTON, VA. 
Assessing the Validity of the Channel Model of 
Fracture Aperture Under Field Conditions. 
W89-11252 2F 


Estimating Constituent Loads. 
W89-11261 2J 


Chemical Hydrogeology in Natural and Con- 
taminated Environments. 
W89-11372 2K 


GEOLOGICAL SURVEY, SACRAMENTO, CA. 
WATER RESOURCES DIV. 
Sediment Loads in the Ventura River Basin, 
Ventura County, California, 1969-81. 
W89-11491 


Preservation of Samples for Dissolved Mercury. 
W89-11786 5A 


GEOLOGICAL SURVEY, ST. SIMONS 
ISLAND, GA. 
Hydrologic Responses to Development in Re- 
gional Sedimentary Aquifers, 
W89-11274 4C 


GEOLOGICAL SURVEY, TALLAHASSEE, FL. 
Influence of Mineral Weathering Reactions on 
the Chemical Composition of Soil Water, 
Springs, and Groundwater, Catoctin Mountains, 
Maryland. 

W89-11288 5B 


GEOLOGICAL SURVEY, TOWSON, MD. 
WATER RESOURCES DIV. 
Potentiometric Surface of the Aquia Aquifer in 
Southern Maryland During the Fall of 1987. 
W89-11485 


Potentiometric Surface of the Magothy Aquifer 


in Southern Maryland During the Fall of 1987. 
W89-11486 7C 


GEOLOGICAL SURVEY, TRENTON, NJ. 
WATER RESOURCES DIV. 
Relationship of Catchment Topography and Soil 
Hydraulic Characteristics to Lake Alkalinity in 
the Northeastern United States, 
W89-11253 2K 


GEOLOGICAL SURVEY, TUCSON, AZ. 
WATER RESOURCES DIV. 
Aquifer-System Compaction, Tucson Basin and 
Avra Valley, Arizona. 
W89-11483 2F 


Hydrogeology of the Western Part of the Salt 


River Valley Area, Maricopa County, Arizona. 
W89-11484 2F 


GEORGIA ENVIRONMENTAL PROTECTION, 
ATLANTA. 
Corrective Action at Solid Waste Management 
Units Under a RCRA Permit; aN Authorized 
State’s Experience. 
W89-12073 SE 


GEORGIA INST. OF TECH., ATLANTA. 
SCHOOL OF GEOPHYSICAL SCIENCES. 
Contaminant Transport in a Single Fracture: 


Periodic Boundary and Flow Conditions. 
W89-11248 5B 


GEORGIA UNIV., ATHENS. DEPT. OF 
GEOLOGY. 
Coastal Sequences, Eastern Buzzards Bay, Mas- 


sachusetts: Negligible Record of an Oil Spill. 
W89-11637 5B 
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GEORGIA UNIV., ATHENS. INST. OF 
ECOLOGY. 
Benthic Bacterial Biomass and Production in a 
Blackwater River. 
W89-11305 2H 


GEORGIA UNIV., SAPELO ISLAND. MARINE 
INST. 


Mesoscale Temporal Variation in Bacterial 
Standing Crop, Percent Active Cells, Productiv- 
ity and Output in a Salt-marsh Tidal River. 
W89-11306 2H 


GEOTRANS, INC., HARVARD, MA, 
Simple Analytic Functions for Modeling Three- 
Dimensional Flow in Layered Aquifers. 
W89-11262 2F 


GERBER (ROBERT G.), INC., FREEPORT, 
ME, 


Predicting and Tracing Low Level Volatile 
Contaminants: A Case Study. 
W89-11923 5B 


GESELLSCHAFT FUER 
BIOTECHNOLOGISCHE FORSCHUNG 
M.B.H., BRUNSWICK (GERMANY, F.R.). 
Biosensors for Water and Wastewater Analysis 
(Biosensoren zur Analytik von Wasser und Ab- 
wasser). 
W89-11437 5A 


GESELLSCHAFT FUER STRAHLEN- UND 
UMWELTFORSCHUNG M.B.H. MUENCHEN, 
NEUHERBERG (GERMANY, F.R.). INST. 
FUER OEKOLOGISCHE CHEMIE. 

Kinetics of the Uptake of 14C-Labeled Chlorin- 

ated Benzenes from Soil by Plants. 

W89-11729 5B 


GKN HAYWARD BAKER CO., ODENTON, 
MD. 
Construction and Quality Assessment of the In 
Situ Containment of Contaminated Groundwat- 


er. 
W89-12004 5G 


GLEN CANYON ENVIRONMENTAL 
STUDIES, FLAGSTAFF, AZ. 
Monitoring Bird Population Densities along the 
Colorado River in Grand Canyon: 1987 Breed- 
ing Season. 
W89-12097 6G 


GOLDBERG-ZOINO AND ASSOCIATES, INC., 
VERNON, CT. 
New Method for Field Analysis of Soils Con- 
taminated with Aromatic Hydrocarbon Com- 


pounds, 
W89-11930 5A 


GOLDER ASSOCIATES, INC., REDMOND, 
WA. 
Contaminant Transport and Biodegradation: 2. 
Conceptual Model and Test Simulations. 
W89-11758 5B 


GRIFFITH UNIV., NATHAN (AUSTRALIA). 
SCHOOL OF AUSTRALIAN 
ENVIRONMENTAL STUDIES. 
Quantitative Structure--Activity Relationships 
for the Toxicity of Selected Shale Oil Compo- 
nents to Mixed Marine Bacteria. 
W89-11727 5C 


Ovarian Damage to Channa punctatus after 
Chronic Exposure to Low Concentrations of 
Elsan, Mercury, and Ammonia. 

W89-11735 5C 


GRONINGEN RIJKSUNIVERSITEIT 
(NETHERLANDS). DEPT. OF 
BIOCHEMISTRY. 

Degradation of Chlorinated and Non-Chlorinat- 
ed Aromatic Solvents in Soil Suspensions by 
Pure Bacterial Cultures. 

W89-11214 5G 


GUAM UNIV., AGANA. MARINE LAB. 
Biogeochemistry of Mariana Islands Coastal 
Sediments: Terrestrial Influence on Delta-C13, 
Ash, CaCO3, Al, Fe, Si and P. 

W89-11206 2J 


GUARINO (CARMEN F.) ENGINEERS LTD., 
PHILADELPHIA, PA, 
Activated Carbon as an Advanced Treatment 
for Petrochemical Wastewaters. 
W89-11231 5D 


GUJARAT NARMADA VALLEY 
FERTILIZERS CO. LTD., BROACH (INDIA). 
Pollution Control-Regulation and Legal Provi- 
sions in India. 
W89-11224 5G 


Energy Conservation at GNFC. 
W89-11226 SF 


Recovery and Recycling of Liquid Effluent at 
GNFC-A Step towards Zero Effluent. 
W89-11235 5G 


Development of Assessment Techniques to 
Evaluate the Biodegradation of Oily Sludge in a 
Landfarming System, 

W89-11241 5E 


Handling and Processing of Solid Waste at 
GNFC-An Approach to Zero Solid Waste. 
W89-11242 SE 


HAMBURG UNIV. (GERMANY, F.R.). INST. 
FUER BIOCHEMIE UND 
LEBENSMITTELSCHEMIE. 

Cyclic Organochlorides in Plankton from the 

North Sea in Spring. 

W89-11807 5B 


HARBIN ARCHITECTURAL AND CIVIL 
ENGINEERING INST. (CHINA). WATER 
POLLUTION CONTROL RESEARCH 
CENTER. 
Ammonia, Nitrite and Nitrate Nitrogen Remov- 
al from Polluted Source Water with Ozonation 
and BAC Processes. 
W89-11690 5F 


HAWAII UNIV. AT MANOA, HONOLULU. 
WATER RESOURCES RESEARCH CENTER. 
Groundwater Contamination by Nematicides: 
Influence of Recharge Timing Under Pineapple 
Crop. 
W89-11789 5B 


HAWAII UNIV., HONOLULU. DEPT. OF 
METEOROLOGY. 
Analysis of a Surface Front During the Early 
Summer Rainy Season over Taiwan. 
W89-11685 2B 


HAWAII UNIV., HONOLULU. DEPT. OF 
MICROBIOLOGY. 
Rapid Nitrocellulose Enzyme Immunosorbent 
Assay Technique (NC-EIA) for Monitoring Vi- 
ruses in the Environment, 
W89-11127 5A 


RESOURCES RESEARCH 
Disinfection, Recontamination, and Regrowth of 
Indicator Bacteria in a Wastewater Sludge Heat 
Treatment System. 
Ww89-11115 5D 


HAWAII UNIV., HONOLULU. WATER 
CENTER. 


HDR ENGINEERING, INC., OMAHA, NE. 
Automated Onda Correlation Modeling Com- 
pared to Actual Stripping Tower Performance. 
W89-12062 5F 








HEALTH EFFECTS RESEARCH LAB., 
CINCINNATI, OH. 
Effect of Environmental Variables on Enteric 
Virus Survival in Surface Freshwaters. 
W89-11140 5B 


HEBREW UNIV. OF JERUSALEM (ISRAEL). 
GRADUATE SCHOOL OF APPLIE SCIENCE 
AND TECHNOLOGY. 
Evaluation of Health Risk Associated with 
Drinking Water Quality in Agricultural Commu- 


nities. 
W89-11125 5F 


HEBREW UNIV. OF JERUSALEM (ISRAEL). 
HUMAN ENVIRONMENT SCIENCES DIV. 
Legionnaires Diseases and the Water Environ- 
ment in Israel. 
W89-11074 5B 


HELSINKI UNIV., LAMMI (FINLAND). 
LAMMI BIOLOGICAL STATION. 
Importance of Low FLow Rates to the Phos- 
phorous Flux Between Littoral and Pelagial 


Zones, 
W89-11334 2H 


HIGHER INST. OF CHEMICAL 
TECHNOLOGY, BURGAS (BULGARIA). 
DEPT. OF WATER TECHNOLOGY. 
Treatment of Wastewater Containing Oil. 
W89-11361 5D 


Biological Regeneration of Activated Carbon. 
W89-11362 5D 


HIROSHIMA UNIV. (JAPAN). FACULTY OF 
APPLIED BIOLOGICAL SCIENCE. 
Phosphorus Content of Zooplankton from the 
Inland Sea of Japan. 
W89-11179 2L 


HMM ASSOCIATES, INC., CONCORD, MA. 
Multiobjective Analysis of a Complex Aquifer 
System Contaminated with Dense Chlorinated 
Hydrocarbons and Heavy Metals. 

W89-11932 5B 


HOKKAIDO RESEARCH INST. FOR 

ENVIRONMENTAL POLLUTION, SAPPORO 

(JAPAN). DIV. OF WATER ENVIRONMENT. 
Characterization of Orthophosphate Release 
from Dissolved Organic Phosphorus by Gel Fil- 
tration and Several Hydrolytic Enzymes. 
W89-11413 7B 


HOKKAIDO UNIV., HAKODATE (JAPAN). 
FACULTY OF FISHERIES. 
Seasonal Changes in Size-Fractionated Primary 
Production and Nutrient Concentrations in the 
Temperate Neritic Water of Funka Bay, Japan. 
W89-11180 5C 


HOKKAIDO UNIV., SAPPORO (JAPAN). 
DEPT. OF ENVIRONMENTAL AND 
SANITARY ENGINEERING. 

Mechanism of Volatile Fatty Acid Removal in a 


Fixed Biofilm Methane Fermentation Reactor. 
‘Ws89-11121 5D 


HOKKAIDO UNIV., SAPPORO (JAPAN). 
DEPT. OF FORESTRY. 
Buffer Effect of a Wide Riverbed Section on 
Sediment Discharge. 
W89-11661 2J 


HONG KONG BAPTIST COLL., KOWLOON. 
DEPT. OF BIOLOGY. 
Toxicity Test of Landfill Leachate Using Sar- 
otherodon mossambicus (Freshwater Fish). 
W89-11728 


HONG KONG POLYTECHNIC, KOWLOON. 
DEPT. OF APPLIED BIOLOGY AND 
CHEMICAL TECHNOLOGY. 

Wastewater Nutrient Removal by Chlorella pyr- 

enoidosa and Scenedesmus sp. 

W89-11824 5D 
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HOOGHEEMRAADSCHAP VAN RIJNLAND, 
LEIDEN (NETHERLANDS). 
Biological Assessment of the Water Quality in 
South-Holland (The Netherlands). 
W89-11390 7B 


HOUSATONIC VALLEY ASSOCIATION, 
CORNWALL BRIDGE, CT. 
Challenges in Creating a Local Groundwater 
Protection Plan. 
W89-11944 4B 


HOUSTON ENGINEERING, INC., FARGO, 
ND. 


Estimating Terminal Lake Level Frequencies. 
W89-11599 2H 


HOUSTON UNIV., TX. ENVIRONMENTAL 
ENGINEERING PROGRAM. 
Biodegradation of Synthetic Organic Chemicals 
in GAC Beds. 
W89-11138 5D 


HULL UNIV. (ENGLAND). DEPT. OF 
APPLIED BIOLOGY. 
Physiological State of Epiphytic Bacteria on 
Submerged Stems of the Reed Phragmites aus- 
tralis Compared with Planktonic Bacteria in 
Gravel-Pit Ponds. 
W89-11463 2H 


HUMBERSIDE COLL. OF HIGHER 
EDUCATION, GRIMSBY (ENGLAND). 
Effects of Stream Regulation on Atlantic 
Salmon, Salmo salar L., and Brown Trout, 
Salmo trutta L., in the Upper Severn Catchment, 
U.K. 
W89-11713 6G 


HYDRO-SEARCH, INC., RENO, NV. 
Fluid Density and Gravitational Variations in 
Deep Boreholes and Their Effect on Fluid Po- 
tential. 
W89-11277 2F 


IAS SIRACUSA WATER INDUSTRY S.P.A., 
PRIOLO (ITALY). 
ISA SpA Priolo Associated Biological Plant for 
Domestic and Petrochemical Wastewaters in 
Priolo (Italy): Experience and Results after 5 
Years’ Management. 
W89-11246 5D 


IBADAN UNIV. (NIGERIA). DEPT. OF 
AGRICULTURAL ENGINEERING. 
Raindrop Characteristics in the Humid Tropics. 
W89-11626 2B 


ICELAND UNIV., REYKJAVIK. BIOLOGICAL 
INST. 
Long Term Studies on Simulium vittatum Zett. 
(Diptera: Simuliidae) in the River Laxa, North 
Iceland, with Particular Reference to Different 
Methods Used in Assessing Population Changes. 
W89-11332 2H 


ICF-CLEMENT, WASHINGTON, DC. 
Review and Evaluation of Chemical Concentra- 
tion Data for Use in Superfund Public Health 
Evaluations. 
W89-12056 TC 


IDAHO UNIV., MOSCOW. DEPT. OF 
BACTERIOLOGY AND BIOCHEMISTRY. 
Utilization of Immobilized-Bacteria to Degrade 
Aromatic Compounds Common to Wood-Treat- 
ment Wastewaters. 
W89-11082 5D 


IEP, INC., NORTHBOROUGH, MA. 
Reduction of Volatile Organic Com 
Levels in Soils and Ground Water Using In- 
Ground Soil Venting. 
W89-11931 5G 


IEP, INC., SANDWICH, MA. 
Predicting Nitrogen Concentrations in Ground 
Water-An Analytical Model. 
W89-11927 5B 


ILLINOIS NATURAL HISTORY SURVEY, 
CHAMPAIGN. AQUATIC BIOLOGY 
STATION. 

Factors Influencing Periphyton Growth in Agri- 

cultural Streams of Central Illinois. 

W89-11553 2H 


ILLINOIS STATE WATER SURVEY DIV., 
CHAMPAIGN. 
Spatial and Temporal Gradients in Aquifer Oxi- 
dation-Reduction Conditions. 
W89-11266 2K 


New Method for Estimating Future Reservoir 
Storage Capacities, 
W89-11787 2J 


Transitions in Midwestern Ground Water Law. 
W89-11804 6E 


ILLINOIS STATE WATER SURVEY DIV., 
CHAMPAIGN. CLIMATOLOGY AND 
METEOROLOGY SECTION. 
Measuring Drought Impacts: The Illinois Case. 
W89-11158 2E 


ILLINOIS STATE WATER SURVEY, 
URBANA. 
Preliminary Report on Ground-Water Re- 
sources of the Chicago Region, Illinois. 
W89-11883 2F 


ILLINOIS UNIV. AT URBANA-CHAMPAIGN. 
DEPT. OF AGRONOMY. 
Evaluation of Mathematical Models of the 
Transport of Biologically Reacting Solutes in 
Saturated Soils and Aquifers, 
W89-11780 5B 


ILLINOIS UNIV. AT URBANA-CHAMPAIGN. 
DEPT. OF CIVIL ENGINEERING. 
Numerical Investigation of the Conjugate Gradi- 
ent Method as Applied to Three-dimensional 
Groundwater Flow Problems in Randomly Het- 
erogeneous Porous Media, 
W89-11783 7C 


ILLINOIS UNIV., URBANA. DEPT. OF 
AGRONOMY. 
Potential Nitrate Contamination of Shallow 
Ground Water Following Chemical Rehabilita- 
tion of a Septic System. 
W89-11926 5B 


IMPERIAL CHEMICAL INDUSTRIES LTD., 
BRIXHAM (ENGLAND). BRIXHAM LAB. 
Improvements in the Benthic Fauna of the Tees 
Estuary After a Period of Reduced Pollution 
Loadings. 
W89-11384 5G 


Sea Disposal: Modelling Studies of Waste Field 
Dilution. 
W89-11385 SE 


1,1,1-Trichloroethane: Medium-Term Toxicity 
to Carp, Daphnids, and Higher Plants. 
W89-11731 5C 


IMPERIAL COLL. OF SCIENCE AND 
TECHNOLOGY, LONDON (ENGLAND). 
CENTRE FOR ENVIRONMENTAL 
TECHNOLOGY. 

Causes and Consequences of Surface Water 

Acidification, 

W89-11838 5B 
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IMPERIAL COLL. OF SCIENCE AND TECHNOLOGY, LONDON (ENGLAND). DEPT. OF 


IMPERIAL COLL. OF SCIENCE AND 
TECHNOLOGY, LONDON (ENGLAND). 
DEPT. OF CIVIL ENGINEERING. 
Behavior of Chlorinated Organics During Acti- 
vated Sludge Treatment and Anaerobic Diges- 


tion, 
W89-11118 5D 


Aqueous Ozonation of Fatty Acids. 
W89-11691 5F 


INDIAN INST. OF TROPICAL 
METEOROLOGY, POONA. 
Long-Term Effects of Pollutants on pH of Rain 
Water in North India. 
W89-11611 5B 


Spread of Acid Rain over India. 
W89-11612 5B 


INDIANA UNIV, AT BLOOMINGTON. DEPT. 
OF CHEMISTRY. 
Use of Capillary Supercritical Fluid Chromatog- 
raphy and Microcolumn Liquid Chromatogra- 
phy for the Determination of Nonvolatile Or- 
ganics in Aqueous Environmental Samples. 
W89-11634 5A 


INLAND WATERS DIRECTORATE, 
VANCOUVER (BRITISH COLUMBIA). 
WATER QUALITY BRANCH. 

Monitoring Strategies to Determine Compliance 

with Water Quality Objectives. 

W89-11161 TA 


INNSBRUCK UNIV. (AUSTRIA). INST. FUER 
ZOOLOGIE. 
Effect of Salinity on Free Amino Acids in the 
Prawn Palaemon elegans (Rathke), 
W89-11447 8I 


INSTITUT ARMAND-FRAPPIER, LAVAL 
(QUEBEC). CENTRE DE RECHERCHE EN 
VIROLOGIE. 

Virus Removal by Drinking Water Treatment 

Processes. 

W89-11198 SF 


INSTITUT NATIONAL DE LA RECHERCHE 
SCIENTIFIQUE, SAINTE-FOY (QUEBEC). 
Nitrate, Sulfate and Hydrogen Fluxes Through a 
Boreal Forest Snowpack During the Spring 
Melt Period. 
W89-11345 5B 


Forest Management: Trees Response to 
Wastewater Sludge Fertilization. 
W89-11627 5E 


INSTITUTE FOR FLOODPLAINS ECOLOGY, 
RASTATT (GERMANY, F.R.). 
Regulated Rivers in Zambia--The Case Study of 
The Kafue River. 
W89-11725 4A 


INSTITUTE FOR PESTICIDE RESEARCH, 
WAGENINGEN (NETHERLANDS). 
Inhibition of Acetylcholinesterase in Guppies 
(Poecilia reticulata) by Chlorpyrifos at Sublethal 
Concentrations: Methodological Aspects. 
W89-11733 5A 


INSTITUTE OF GAS TECHNOLOGY, 
CHICAGO, IL. 
Development and Operation of an Efficient Cy- 
clonic Incineration Demonstration System for 
Industrial Wastewater. 
W89-12033 5D 


INSTITUTE OF HYDROLOGY, POWYS 
(WALES). FLUVIAL GEOMORPHOLOGY 
UNIT. 
Responses of the Sediment System of a Regulat- 
ed River to a Scour Valve Release: Llyn Clywe- 
dog, Mid-Wales, U.K. 
W89-11700 2J 
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INSTITUTE OF HYDROLOGY, 
WALLINGFORD (ENGLAND). 
Hydrogeochemical Controls for Inorganic Alu- 
minum in Acidic Stream and Soil Waters at Two 
Upland Catchments in Wales. 
W89-11380 2A 


Compensation Flows in the UK: A Hydrological 
Review. 
W89-11697 4A 


INSTITUTE OF NUCLEAR SCIENCES, 
LOWER HUTT (NEW ). 
Sources and Flow of North Canterbury Plains 
Groundwater, New Zealand. 
W89-11682 2F 


INSTITUTE OF TERRESTRIAL ECOLOGY, 
BANGOR (WALES). BANGOR RESEARCH 
STATION. 
Response of White Clover (Trifolium repens L.) 
and Ryegrass (Lolium perenne L.) to Acid Rain 
in Situations of Species Interferences. 
W89-11527 5C 


INSTITUTO NACIONAL DE INVESTIGACION 
Y DESARROLLO PESQUERO, MAR DEL 
PLATA (ARGENTINA). 
Results on Exploratory Fishing Survey in Salto 
Grande Reservoir (Resultados de la Prospeccion 
Pesquera en el Embalse de Salto Grande). 
W89-11609 8I 


INSTYTUT RYBACTWA SRODLADOWEGO, 

OLSZTYN-KORTOWO (POLAND). 
Lower Lethal Temperatures for Carp (Cyprinus 
Carpio L.) and the Phytophagous Fishes (Cteno- 
pharyngodon idella Val., Hypophthalmichthys 
molitrix Val., Aristichthys nobilis Rich.) in the 
First Period of Life (Dolne Letalne Tempera- 
tury dla Karpia (Cyprinus carpio) i Ryb Roslino- 
zernych (Ctenopharyngodon idella Val., Hy- 
pophthalmichthys molitrix Val., Aristichthys no- 
bilis Rich.) w Pierwszym Okresie Zycia). 
W89-11494 


Upper Lethal Temperatures for Carp (Cyprinus 
carpio L.) and the Phytophagous Fishes (Cteno- 
pharyngodon idella Val., Hypophthalmichthys 
molitrix Val., Aristichthys nobilis Rich.) in the 
First Period of Life (Gorne Letalne Tempera- 
tury dla Karpia (Cyprinus carpio L.) i Ryb Ros- 
linozernych (Ctenopharyngodon idella Val., Hy- 
pophthalmichthys molitrix Val., Aristichthys no- 
bilis Rich.) w Pierwszym Okresie Zycia). 
W89-11495 


Threshold Oxygen Content in Water for Juve- 
nile Stages of the Cyprinids (Ctenopharyngodon 
idella Val., Hypophthalmichthys molitrix Val., 
Aristichthys nobilis Rich., Cyprinus carpio L.) 
(Progowa Zawartosc Tlenu w Wodzie dla Mlo- 
docianych Stadiow Ryb Karpiowatych (Cteno- 
pharyngodon idella Val., Hypophthalmichthys 
molitrix Val., Aristichthys nobilis Rich., Cy- 
prinus carpio L.)). 

W89-11496 2H 


Rearing of Grass Carp Larvae (Ctenopharyngo- 
don idella Val.) in Ponds Receiving Heated Ef- 
fluents: I. Scheme of the Experiment, Tempera- 
ture, Water Flow in the Ponds and Fish Produc- 
tion (Podchow Wylegu Amura Bialego (Cteno- 
pharyngodon idella Val.) w Stawach Zasilanych 
Woda Podgrzana: I. Schemat Eksperymentu, 
Temperatura i Przeplyw Wody w Stawach Oraz 
Wyniki Rybackie). 

W89-11497 8I 


Rearing of Grass Carp Larvae (Ctenopharyngo- 
don idella Val.) in Ponds Receiving Heated Ef- 
fluents: II. Physico-Chemical Conditions (Pod- 
chow Wylegu Amura Bialego (Ctenopharyngo- 
don idella Val.) w Stawach Zasilanych Woda 
Podgrzana: II. Warunki Fizyczno-Chemiczne). 
W89-11498 8I 


Rearing of Grass Carp Larvae (Ctenopharyngo- 
don idella Val.) in Ponds Receiving Heated Ef- 
fluents: III. Food Conditions (Podchow Wylegu 
Amura Bialego (Ctenopharyngodon idella Val.) 
w Stawach Zasilanych Woda Podgrzana: III. 
Warunki Pokarmowe). 

W89-11499 3C 


Rearing of Grass Carp Larvae (Ctenopharyngo- 
don idella Val.) in Ponds Receiving Heated Ef- 
fluents: IV. Food (Podchow Wylegu Amura 
Bialego (Ctenopharyngodon idella Val.) w 
Stawach Zasilanych Woda Podgrzana: IV. 
Pokarm). 

W89-11500 3C 


INTERNATIONAL INST. FOR 
TRANSPORTATION AND OCEAN POLICY 
STUDIES, HALIFAX (NOVA SCOTIA). 

Marine Environmental Quality in Canada: Build- 

ing Constituencies. 

W89-11867 5G 


INTERNATIONAL LAB. OF MARINE 
RADIOACTIVITY, MONACO-VILLE 
(MONACO). 

Dissolved Nickel and Cobalt in the Aquatic 

Environment around Monaco. 

W89-11217 2K 


INTERNATIONAL TECHNOLOGY CORP., 
MONROEVILLE, PA. 
Generalized Two-Dimensional Analytical Solu- 
tion for Hydrodynamic Dispersion in Bounded 
Media with the First-Type Boundary Condition 
at the Source, 
W89-11755 5B 


IOWA INST. OF HYDRAULIC RESEARCH, 
IOWA CITY. 
Real-Time Quality Control 
Data--A Simulation Study. 
W89-11802 7B 


of Streamflow 


IOWA STATE UNIV., AMES. DEPT. OF CIVIL 
ENGINEERING. 
Probabilistic Storm Transposition Approach for 
Estimating Exceedance Probabalities of Extreme 
Precipitation Depths, 
W89-11251 2B 


ISTANBUL UNIV. (TURKEY). 
Hood Characteristics for Siphon-Shaft Spill- 
ways. 
W89-11211 8A 


J.L.B. SMITH INST. OF ICHTHYOLOGY, 
GRAHAMSTOWN (SOUTH AFRICA). 
Prediction of Regulation Effects on Natural Bio- 
logical Rhythms in South-Central African 
Freshwater Fish. 
W89-11710 6G 


JAWAHARLAL NEHRU UNIV., NEW DELHI 
(INDIA). SCHOOL OF ENVIRONMENTAL 
SCIENCES. 
Chemical Characteristics and Suspended Sedi- 
ment Load of Meltwaters from a Himalayan 
Glacier in India. 
W89-11376 2K 


JODHPUR UNIV. (INDIA). DEPT. OF 
ZOOLOGY. 
Ecology of Indian Inland Saline Lakes: II. Pri- 
mary Production in Didwana Lake. 
W89-11335 2H 


JOHANNESBURG CITY HEALTH DEPT. 
LABS. (SOUTH AFRICA), 
Metabolic Regulation of Beta-hydroxybutyrate 
dehydrogenase in Acinetobacter calcoaceticus 
var. lwoffi. 
W89-11743 5D 








JOHNS HOPKINS UNIV., BALTIMORE, MD. 
Water Availability and Trachoma. 
W89-11668 6D 


JOHNS HOPKINS UNIV., SHADY SIDE, MD. 
AQUATIC ECOLOGY SECTION. 
Toxicity of Alum Sludge to Ceriodaphnia dubia 
and Pimephales. 
W89-11816 5C 


JORDAN (EDWARD C.) CO., INC., 
PORTLAND, ME. 
Control and Remediation of Volatile Organic 
Chemical Migration in Fractured Bedrock. 
W89-12008 5B 


JORDAN (EDWARD C.) CO., INC., 
WAKEFIELD, MA. 
Wetlands and Floodplains Assessments for Su- 
perfund Sites under SARA. 
W89-12046 2H 


Food Chain Exposure Assessments: A Multi- 
Species Approach. 
W89-12068 


Recycling of Marine Elements Transported into 
Freshwater Systems by Anadromous Salmon. 
W89-11339 2H 


JYVAESKYLAE UNIV. (FINLAND). DEPT. OF 
BIOLOGY. 
Scale Chrysophytes (Chrysophyceae and Synur- 
ophyceae) from National Park Lakes in South- 
ern and Central Finland. 
W89-11667 2H 


KANAZAWA UNIV. (JAPAN). DEPT. OF 
CHEMICAL ENGINEERING. 
Estimation of Unbalanced Bacterial Growth in 
Inhibitory Environments by Physiological As- 
sessment. 
W89-11077 2H 


KANSAS CITY WATER POLLUTION 
CONTROL DEPT., MO. 
Kansas City Upgrades Water Plant. 
W89-11630 


KANSAS STATE GEOLOGICAL SURVEY, 
LAWRENCE. 
Effects of Variations in Recharge on Ground- 
water Quality. 
W89-11378 6G 


KANSAS STATE UNIV., MANHATTAN. DEPT. 
OF CHEMICAL ENGINEERING. 
Degradation of Atrazine and Related s-Tria- 
zines. 
W89-11197 5B 


KANSAS UNIV., LAWRENCE. DEPT. OF 
CIVIL ENGINEERING. 
Optimal Estimation of Contaminant Transport in 
Ground Water. 
W89-11790 5B 


Longitudinal Dispersion in Rivers: A Dead- 
Zone Model Solution. 
W89-11793 5B 


KARLSRUHE UNIV. (GERMANY, F.R.). 
Influence of Background Organic Matter on 
GAC Adsorption, 

W89-11739 SF 


KARLSRUHE UNIV. (GERMANY, F.R.). INST. 
FUER HYDROMECHANIK. 
Symmetric-Matrix Time Integration Scheme for 
the Efficient Solution of Advection-Dispersion 
Problems, 
W89-11756 5B 


ORGANIZATIONAL INDEX 


LAMONT-DOHERTY GEOLOGICAL OBSERVATORY, PALISADES, NY. 


KATHOLIEKE UNIV. NIJMEGEN 
(NETHERLANDS). 


Endocrine Responses to Acid Stress in “— 
W89-11851 


KENT STATE UNIV., OH. DEPT. OF 
BIOLOGICAL SCIENCES. 
Water Quality Management for Reservoirs and 
Tailwaters. Report 1: In-Reservoir Water Qual- 
ity Management Techniques. 
W89-11997 5G 


KEURINGSINSTITUUT VOOR 
WATERLEIDINGARTIKELEN, RIJSWIJK 
(NETHERLANDS). 


Multiplication of a Klebsiella pneumoniae Strain 
in Water at Low Concentrations of Substrates. 
W89-11085 5A 


Hydrology and Water Quality Aspects of Rhine 
Bank Groundwater in the Netherlands. 
W89-11683 2F 


KIEL UNIV. (GERMANY, F.R.). ABT. 
HYGIENE, SOZIALHYGIENE UND 
GESUNDHEITSWESEN. 
Long-Term Study of Occurrence, Distribution 
and Reduction of Campylobacter sp. in the 
Sewage System and Wastewater Treatment 
Plant of a Big Town. 
W89-11154 5D 


Behavior of Facultative Pathogenic Bacteria in 
Wastewater Treatment 
W89-11155 5D 


KING ABDULAZIZ UNIV., JEDDAH (SAUDI 
ARABIA). DEPT. OF CIVIL ENGINEERING. 
Multidisciplinary Planning and Managing of 
Water Reuse. 
W89-11806 5F 


KING ABDULAZIZ UNIV., JEDDAH (SAUDI 
ARABIA). DEPT. OF HYDROLOGY. 
Water Balance Approach Under Extreme Arid 
Conditions--A Case Study of Tabalah Basin, 
Saudi Arabia. 
W89-11283 2A 


KING ABDULAZIZ UNIV., JEDDAH (SAUDI 
ARABIA). FACULTY OF MARINE SCIENCE. 
Platymonas Bloom in Coastal Waters of Jeddah, 
Saudi Arabia, 
W89-11823 5C 


KINNERET LIMNOLOGICAL LAB., 
TIBERIAS (ISRAEL). 
Influence of Catchment Geology and Lake 
Depth on Phytoplankton Biomass, 
W89-11440 2H 


Time Dependent Response of Lake Kinneret to 
an Applied Wind Stress and Hydraulic Flow: 
Advection of Suspended Matter, 

W89-11441 2H 


Experimental Study of Zooplankton Consump- 
tion by the Lake Kinneret Sardine, 
W89-11445 2H 


KONSTANZ UNIV. (GERMANY, F.R.). 
LIMNOLOGICAL INST. 
Leaching Kinetics of Fresh Leaf-litter with Im- 
plications for the Current Concept of Leaf-proc- 
essing in Streams. 
W89-11444 2H 


KOREA ADVANCED INST. OF SCIENCE AND 
TECHNOLOGY, SEOUL (REPUBLIC OF 
KOREA). DEPT. OF CIVIL ENGINEERING. 
Enhanced Nutrient Removal of Immobilized 
Activated Sludge System. 
W89-11410 5D 


KROFTA ENGINEERING CORP., LENOX, 
MA. 


Development of Innovative Flotation Processes 
for Water Treatment and W: 
tion. 


W89-12095 5D 





KUWAIT INST. FOR SCIENTIFIC 
RESEARCH, SAFAT. 
Cost-Effectiveness of Solar Water Production. 
W89-11203 3A 


KUWAIT UNIV., SAFAT. COLL. OF 
ENGINEERING AND PETROLEUM. 
Treatment of Petroleum Refinery Effluents in a 
Fixed-Film Reactor. 
W89-11232 5D 


KUWAIT UNIV., SAFAT. DEPT. OF 
CHEMICAL ENGINEERING. 
Homogeneous Catalytic Oxidation of Aqueous 
Sulfur([V) by Transition Metal Ions, Part III: 
Effect of  Iron(III), Copper(II) and 
Manganese(II) and Synergistic Catalysis. 
W89-11222 5D 


Evaluation of Henry’s Constant for H2S in 
Water and Sewage Effluents. 
W89-11427 5A 


KUWAIT UNIV., SAFAT. DEPT. OF 
ZOOLOGY. 
Detached Chlorophytes as Nursery Areas for 
Fish in Sulaibikhat Bay, Kuwait. 
W89-11808 81 


KYOTO UNIV. (JAPAN). DEPT. OF 
ENVIRONMENTAL AND SANITARY 
ENGINEERING. 
Experience of 16 Years’ Operation and Mainte- 
nance of the Fukashiba Industrial Wastewater 
Treatment Plant of the Kashima Petrochemical 
Complex-I. Operation and Maintenance. 
W89-11237 5D 


Experience of 16 Years’ Operation and Mainte- 
nance of the Fukashiba Industrial Wastewater 
Treatment Plant of the Kashima Petrochemical 


W89-11238 
KYOTO UNIV. (JAPAN). DEPT. OF 
FISHERIES. 


Growth Response of Bacteria to Extracellular 
Products of Bloom Algae. 
W89-11293 5C 


KYOTO UNIV. (JAPAN). FACULTY OF 
ENGINEERING. 
Determination of Carbonyl Compounds in 
Ozonated Water by the PFBOA Method, 
W89-11692 5A 


KYUSHU UNIV., FUKUOKA (JAPAN). 
FACULTY OF AGRICULTURE. 
Effects of Water Hardness on the Toxicity and 
Accumulation of Cadmium in Eggs and Larvae 
of Medaka, Oryzias latipes, (Japanese). 
Ws89-11291 


Effects of Water pH on the Toxicity and Accu- 
mulation of Cadmium in Eggs and Larvae of 
Medaka, Oryzias latipes, (Japanese). 

W89-11292 5c 


LAMONT-DOHERTY GEOLOGICAL 

OBSERVATORY, PALISADES, NY. 
Submersible Studies of Current-Modified 
Bottom Topography in Lake Superior. 
W89-11181 2H 
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LAMONT-DOHERTY GEOLOGICAL OBSERVATORY, PALISADES, NY. 


Spatial and Temporal Trends of Diatom Flux in 
British Columbian Fjords. 
W89-11560 2L 


LANCASTER UNIV. (ENGLAND). CENTRE 
FOR RESEARCH ON ENVIRONMENTAL 
SYSTEMS. 

Physically Based Model of Heterogeneous Hills- 

lopes: 1. Runoff Production, 

W89-11763 2A 


Physically Based Model of Heterogeneous Hills- 
lopes: 2. Effective Hydraulic Conductivities, 
W89-11764 


LANCASTER UNIV. (ENGLAND), DEPT. OF 
BIOLOGICAL SCIENCES. 
Nitrogen-Fixing Heterotrophic Bacteria in 
Coastal Waters: a Comparison of the Contribu- 
tion Made by Sewage Effluent in a Temperate 
and a Tropical Environment. 
W89-11114 5B 


Effects of Hydrogen and Aluminium Ions on 
Fish Gills, 
W89-11849 5G 


LAVAL UNIV., QUEBEC, DEPT. OF CIVIL 
ENGINEERING. 
Wave Grouping Effect in Irregular Wave Agita- 
tion in Harbors. 
W89-11473 8B 


LAW ENVIRONMENTAL, INC., LOUISVILLE, 
KY. 
Seepage Velocities in Stress-Relief Fractures in 
the Eastern Kentucky Coal Field. 
W89-11948 2F 


LAWRENCE LIVERMORE NATIONAL LAB., 
CA, 
Evaluation of Electromagnetic Tomography to 
Map In Situ Water in Heated Welded Tuff. 
W89-11752 7C 


LEGGETTE, BRASHEARS AND GRAHAM, 
INC., WILTON, CT. 
Determination of Safe Yield for Public Supply 
Well Fields Impacted by Salt-Water Upconing 
in Eastern Long Island. 
W89-11943 4B 


LENOX INST. FOR RESEARCH, INC., MA. 
Symposium on Environmental Technology and 
Management, 1988. Main Theme: Advanced Bi- 
ological Wastewater Treatment. 

W89-12081 5D 


LIMNOLOGISCH INST., NIEUWERSLUIS 
(NETHERLANDS). 
Bacterial Activity and Protozoan-Grazing Po- 
tential in a Stratified Lake. 
W89-11515 2H 


LIMNOLOGISCH INST., OOSTERZEE 
(NETHERLANDS). TJEUKEMEER LAB. 
Study of the Factors Regulating Succession of 
Cyanobacteria in Lake Tjeukemeer, The Nether- 
lands, 
W89-11314 2H 


LIMOGES UNIV. (FRANCE). LAB. 
D’IMMUNOPHYSIOLOGIE GENERALE ET 
COMPAREE. 
Effects of Metal Ions on Cyprinid Fish Immune 
Response: In Vitro Effects of Zn(2+) and 
Mn(2+) on the Mitogenic Response of Carp 
Pronephros Lymphocytes. 
W89-11732 5C 


LOCKHEED ENGINEERING AND SCIENCES 

CO., INC., LAS VEGAS, NV. 

ENVIRONMENTAL PROGRAMS OFFICE. 
Influence of Dissolved Organic Carbon on pH 
Measurements of Low Solute Content Waters, 
W89-11822 5A 


OR-14 


LOUISIANA STATE UNIV., BATON ROUGE. 
DEPT. OF GEOLOGY AND GEOPHYSICS. 
Holocene Evolution of the South-Central Coast 
of Iceland. 
W89-12122 2J 


LOUISIANA STATE UNIV., BATON ROUGE. 
LAB. FOR WETLAND SOILS AND 
SEDIMENTS. 
Salinity and Flooding Level as Determinants of 
Soil Solution Composition and Nutrient Content 
in Panicum hemitomum. 
W89-11424 2L 


Water Relations and Growth Responses of 
Uniola paniculata (Sea Oats) to Soil Moisture 
and Water-Table Depth. 

W89-11529 2G 


LOUISIANA STATE UNIV., BATON ROUGE. 
REMOTE SENSING AND IMAGE 
PROCESSING LAB. 
Chemical Oxidation of Sulfide to Elemental 
Sulfur: Its Possible Role in Marsh Energy Flow. 
W89-11425 2H 


LOUISIANA STATE UNIV. SYSTEM, BATON 
ROUGE. 
Uptake of Mercury from Aqueous Solution by 
Duckweed: The Effects of pH, Copper and 
Humic Acid. 
W89-11640 5D 


LOUISVILLE UNIV., KY. DEPT. OF CIVIL 
ENGINEERING. 


Ohio River Bank Erosion--Traffic Effects. 
W89-11474 


Evaluation of Navigation Dam Effects on River- 
banks. 
W89-11475 23 


LOWRY ENGINEERING, INC., UNITY, ME. 


Removal of Petroleum Hydrocarbons and 
MTBE from Water by a Multi-Staged POE Aer- 
ation System. 

W89-11936 5D 


Aeration for the Removal of Rn from Small 
Water Supplies. 
W89-11950 5F 


LUND UNIV. (SWEDEN). INST. OF 
LIMNOLOGY. 
Mechanism of the Aerobic Fe(III)-P Solubiliza- 
tion at the Sediment-water Interface. 
W89-11304 2H 


Occurrence of Bacterivory in Cryptomonas, a 
Common Freshwater Phytoplankter. 
W89-11605 2H 


LUND UNIV. (SWEDEN). LIMNOLOGICAL 
INST. 
Influence of a Periphytic Biolayer on Phospho- 
rus Exchange Between Substrate and Water, 
W89-11439 2H 


MAINE GEOLOGICAL SURVEY, AUGUSTA. 
Ethylene Thiourea in Maine Ground Water. 
W89-11925 5B 


Inventory of Coastal Environments and Classifi- 
cation of Maine’s Glaciated Shoreline, 
W89-12123 2J 


MAINE UNIV. AT ORONO. DEPT. OF 
GEOLOGICAL SCIENCES. 
Quaternary Stratigraphy of Representative 
Maine Estuaries: Initial Examination by High- 
Resolution Seismic Reflection Profiling. 
W89-12124 


MAINE UNIV. AT ORONO. 
ENVIRONMENTAL STUDIES CENTER. 
Conceptual Model of Nutrient Transport in Sub- 
surface Soil Systems, 
W89-11958 5B 


MAINE UNIV., ORONO. DEPT. OF CIVIL 
ENGINEERING. 
Virus Movement into Groundwater from Septic 
Tank Systems. 
W89-11965 5B 


MALAGA UNIV. (SPAIN). DEPT. OF 
MICROBIOLOGY. 
Evaluation of Different Plating Media Used in 
the Isolation of Salmonellas from Environmental 
Samples. 
W89-11671 5A 


MANITOBA UNIV., WINNIPEG. DEPT. OF 
CIVIL ENGINEERING. 
Conflict Analysis of the Shoal Lake Subdivision. 
W89-11166 6E 


MARINE BIOLOGICAL ASSOCIATION OF 
THE UNITED KINGDOM, PLYMOUTH 
(ENGLAND). 
Hydrocarbons in Marine Mollusks: Biological 
Effects and Ecological Consequences. 
W89-11836 5C 


MARINE LAB., ABERDEEN (SCOTLAND). 
Partition of Trace Metals Between Dissolved 
and Particulate Phases in European Coastal 
Waters: A Compilation of Field Data and Com- 
parison with Laboratory Studies, 

W89-11568 5A 


MARITIMES FOREST RESEARCH CENTRE, 

FREDERICTON (NEW BRUNSWICK). 
Sensitivity of Forest Plant Reproduction to 
Long-Range Transported Air Pollutants: The 
Effects of Wet Deposited Acidity and Copper 
on Reproduction of Populus tremuloides. 
W89-11528 5C 


MARYLAND UNIV., CAMBRIDGE. HORN 
POINT ENVIRONMENTAL LABS. 
Geomorphology of a Tectonically Active, Gla- 
ciated Coast, South-Central Alaska. 
W89-12119 8E 


MARYLAND UNIV., COLLEGE PARK. DEPT. 
OF AGRONOMY. 
Sulfur Speciation in Some Chesapeake Bay Tidal 
Marsh Soils. 
W89-11576 2G 


MARYLAND UNIV., COLLEGE PARK. DEPT. 
OF CIVIL ENGINEERING. 
Sorption of 2,3,7,8-Tetrachlorodibenzo-p-dioxin 
from Water by Surface Soils. 
W89-11594 5B 


MARYLAND UNIV., COLLEGE PARK. DEPT. 
OF GEOGRAPHY. 
Lag-Time Routing of Suspended Sediment Con- 
centrations During Unsteady Flow. 
W89-11636 2J 


MARYLAND UNIV., SOLOMONS. CENTER 
FOR ENVIRONMENTAL AND ESTUARINE 
STUDIES. 
Morphometric Study of the Effects of Tributyl- 
tin Compounds on the Gills of the Mummichog, 
Fundulus heteroclitus, 
W89-11673 & 


MASSACHUSETTS DEPT. OF PUBLIC 
WORKS, LEXINGTON, RESEARCH AND 
MATERIALS SECTION. 

Highway Deicing Salt Contamination Problems 

and Solutions in Massachusetts. 

W89-11937 5B 





MASSACHUSETTS INST. OF TECH., 
CAMBRIDGE. DEPT. OF CIVIL 
ENGINEERING. 
Contaminant Transport and Biodegradation: 1. 
A Numerical Model for Reactive ae in 
Porous Media. 
W89-11757 5B 


MASSACHUSETTS INST. OF TECH., 
CAMBRIDGE. RALPH M. PARSONS LAB. 
FOR WATER RESOURCES AND 
HYDRODYNAMICS. 
Fluxes of N20 at the Sediment-Water and 
Water-Atmosphere Boundaries of a Nitrogen- 
Rich River. 
W89-11254 5B 


MASSACHUSETTS UNIV., AMHERST. 
Comparison of the Anaerobic Filter and the 
Anaerobic Expanded/Fluidized Bed Processes. 
‘W89-12083 5D 

MASSACHUSETTS UNIV. AT BOSTON. 

ENVIRONMENTAL SCIENCE PROGRAM. 
Bioavailability of Polycyclic Aromatic Hydro- 
carbons in the Aquatic Environment. 

W89-11827 5B 


MATHES (JOHN) AND ASSOCIATES, INC., 
COLUMBIA, IL. 
Cost Effective Investigation and Remediation of 
Volatile-Organic Contaminated Sites. 
W89-12066 5G 


MAX-PLANCK-INST. FUER 
EXPERIMENTELLE MEDIZIN, 
GOETTINGEN (GERMANY, F.R.). ABT. 
PHYSIOILOGIE. 
Acid-Base Regulation in Fishes. 1. Mechanisms. 
W89-11843 5C 


MAX-PLANCK-INST. FUER LIMNOLOGIE, 
SCHLITZ (GERMANY, F.R.). 
LIMNOLOGISCHE FLUSSSTATION. 
Structure of Bacterial Communities in a Central 
European Open Grassland Stream, the Breiten- 
W89-11308 2H 


Influence of Artificial Stream Bottom Siltation 
on Ephemeroptera in Emergence Traps, 
W89-11443 2H 


MAX-PLANCK-INST. FUER LIMNOLOGIE 
ZU PLOEN (GERMANY, F.R.). ABT. 
MIKROBENOEKOLOGIE. 
Kinetics of Acetate and Methanol Conversion 
Into Methane in Eutrophic Sediments and its 
Application in Anaerobic Systems. 
W89-11078 2H 
Habitat-specific Plasmid Patterns in Natural 
Bacterial Populations of Fresh-water Lakes. 
W89-11303 2H 


Uptake of Nucleic Acid Precursors by Aquatic 
Microbial Communities and Pure Cultures of 
Bacteria and Algae. 

W89-11310 2H 


MCGILL UNIV., MONTREAL (QUEBEC). 
DEPT. OF BIOLOGY. 
Solutions to Problems in Enumerating Sediment 
Bacteria by Direct Counts. 
W89-11509 5A 


MCGILL UNIV., MONTREAL (QUEBEC). 
DEPT. OF CIVIL ENGINEERING. 
Unbiased Plotting Position Formula for the Gen- 
eral Extreme Value Distribution, 
W89-11676 7C 


MCGILL UNIV., MONTREAL (QUEBEC). 
DEPT. OF GEOGRAPHY. 
Dynamics of Dissolved Organic Carbon in For- 
ested and Disturbed Catchments, Westland, 
New Zealand: 1. Maimai. 
W89-11772 4C 


MINISTRY OF ENVIRONMENT AND WATER MANAGEMENT, BUDAPEST (HUNGARY). 


Dynamics of Dissolved Organic Carbon in For- 
ested and Disturbed Catchments, Westland, 
New Zealand: 2. Larry River. 

W89-11773 4C 


MCKINSEY AND CO., INC., STOCKHOLM 
(SWEDEN). 
Risk Assessment of Extreme Events: Applica- 


tion. 
W89-11598 8A 


MCMASTER UNIV., HAMILTON (ONTARIO). 
DEPT. OF BIOLOGY. 
Vegetation Patterns in James Bay Coastal 
Marshes: II. Physiological Adaptation to Salt- 
Induced Water Stress in Three Halophytic Gra- 


minoids. 
W89-11565 2L 


Physiological Problems of Fish in Acid Waters, 
W89-11846 5C 


Combined Effects of pH and Trace Metals on 
Fish Ionoregulation, 
W89-11850 5C 


MCMASTER UNIV., HAMILTON (ONTARIO). 
DEPT. OF CHEMISTRY. 

Multielement Preconcentratrion of Trace Metals 
from Natural Waters by Solvent Extraction with 
an Alkylated Oxine Derivative. 

W89-11394 5A 


MCMASTER UNIV., HAMILTON (ONTARIO). 
DEPT. OF CLINICAL EPIDEMIOLOGY AND 
BIOSTATISTICS. 
Estimating the Burden of Illness in an Ontario 
Community with Untreated Drinking Water and 
Sewage Disposal Problems. 
W89-11670 5C 


MCMASTER UNIV., HAMILTON (ONTARIO). 
DEPT. OF GEOGRAPHY. 
Fjord Sedimentation in Northern British Colum- 


bia. 
W89-12120 2J 


MEDICAL COLL. OF WISCONSIN, INC., 
MILWAUKEE. DEPT. OF PHARMACOLOGY 
AND TOXICOLOGY. 
Cloned Rainbow Trout Liver P(1)}450 Comple- 
mentary DNA as a Potential Environmental 
Monitor. 
W89-11431 5A 


METEOROLOGICAL OFFICE, BRACKNELL 
(ENGLAND). 
Improved Values of 1-Hour M5 Rainfalls for the 
United Kingdom. 
W89-11536 2B 
Periodic Variations in Extreme Hourly Rainfalls 
in the United Kingdom. 
W89-11583 2B 
METEOROLOGICAL OFFICE, POONA 


(INDIA). 
Background Trends of pH of Precipitation over 


India. 
W89-11610 2B 


METEOROLOGICAL SERVICE, 
WELLINGTON (NEW ZEALAND). 

Incident of Clear Air Precipitation, 

W89-11567 2B 


MEXICAN INST. OF SOCIAL SECURITY, 
MONTERREY. NORTHEAST BIOLOGICAL 
RESEARCH UNIT. 
Differential Uptake of Zinc, Copper, and Lead 
in Texas Cichlid (Cichlasoma a 
W89-11813 


MICHIGAN STATE UNIV., EAST LANSING. 
DEPT. OF ECONOMICS. 
Toxicology--A Primer on Toxicology Principles 
and Applications. 
W89-11896 5C 


MICHIGAN STATE UNIV., EAST LANSING. 
DEPT. OF ENTOMOLOGY. 
Importance of Agricultural Weather Informa- 
tion: A Michigan Survey, 
W89-11454 TA 


MICHIGAN STATE UNIV., EAST LANSING. 
DEPT. OF GEOLOGICAL SCIENCES, 
Geochemical Partitioning of Pb, Zn, Cu, Fe, and 
Mn Across the Sediment-Water Interface in 
Large Lakes. 
W89-11185 2K 


Geochemistry of Rare Earth Elements in 
Benthic Layer Particulate Matter and Sediments 
of Lake Superior. 

W89-11186 2K 


Pore Water Profiles and Early Diagenesis of 
Mn, Cu, and Pb in Sediments from Large Lakes. 
W89-11187 2H 


MICHIGAN STATE UNIV., EAST LANSING. 
DEPT. OF ZOOLOGY. 
Habitat Selection of Lentic Larval : 
Preliminary Analysis Based on Research with a 
Manned Submersible. 
W89-11194 2H 


MICHIGAN STATE UNIV., HICKORY 
CORNERS. W.K. KELLOGG BIOLOGICAL 
STATION. 


Relative Values of Oxygen, Nitrate, and Sulfate 


W89-11191 


MICHIGAN UNIV., ANN ARBOR. GREAT 
LAKES RESEARCH DIV. 
Historic Trends in Lake Michigan Silica Con- 
centrations. 
W89-11393 SC 


MIDWEST WATER RESOURCE, INC., 
CHARLOTTE, MI. 
Enhanced Volatilization for Removal of Hazard- 
ous Waste from Soil. 
W89-12064 5G 


MILAN UNIV. (ITALY). IST. DI BIOLOGIA. 
Nutrient Load Carried by the River Po into the 
Adriatic Sea, 1968-87. 

W89-11417 5B 


MINISTRY OF AGRICULTURE, JERUSALEM 
(SRAEL). HYDROLOGICAL SERVICE. 
Evaluation of Groundwater Replenishment Co- 
efficients from the Record of a Borehole Pene- 
trating the Unsaturated Zone. 
W89-11264 2F 


MINISTRY OF ENVIRONMENT AND PARKS, 


Marine Environmental Quality Managemen in 
British Columbia. 


W89-11861 5G 


Marine Environmental Quality in Canada: Status 
and Issues, The Pacific Coast of Canada. 
W89-11864 5G 


MINISTRY OF ENVIRONMENT AND WATER 
MANAGEMENT, BUDAPEST (HUNGARY). 
Process for Cooperation on International River 
Basin Projects. 
W89-11723 6E 





ORGANIZATIONAL INDEX 


MINISTRY OF THE INTERIOR, LIMASSOL (CYPRUS). DEPT. OF TOWN PLANNING AND 


MINISTRY OF THE INTERIOR, LIMASSOL 
(CYPRUS). DEPT. OF TOWN PLANNING 
AND HOUSING. 
Sewage Treatment and Disposal Problem in 
Cyprus in the Absence of Sewerage Systems: 
Limassol Case Study--Evaluation of Compro- 
mise Solutions, 
W89-11353 5D 


MINNESOTA UNIV., DULUTH. 
Macronutrient Interactions Involved in Cyano- 
bacterial Bloom Formation. 
W89-11312 


PCBs and PAHs as Tracers of Particulate Dy- 
namics in Large Lakes. 
W89-11188 2H 


MINNESOTA UNIV., MINNEAPOLIS. DEPT. 
OF ECOLOGY AND BEHAVIORAL 
BIOLOGY. 

Phosphorus-Dependent Growth Kinetics of 11 

Species of Freshwater Algae. 

W89-11518 2H 


Effects of Si:P Supply Ratio, Supply Variability, 
and Selective Grazing in the Plankton: An Ex- 
periment with a Natural Algal and Protistan 
Assemblage. 

W89-11519 2H 


MINNESOTA UNIV., MINNEAPOLIS. DEPT. 
OF LAB. MEDICINE. 
Viability of Giardia Cysts Suspended in Lake, 
River, and Tap Water. 
W89-11510 5C 


MINNESOTA UNIV., MINNEAPOLIS. 
LIMNOLOGICAL RESEARCH CENTER. 
Successful Preservation of Daphnia for Chemi- 
cal and Physical Analysis. 
W89-11657 5A 


MISSOURI BOTANICAL GARDENS, ST. 
LOUIS. 
Effects of Isolation on the Water Status of 
Forest Patches in the Brazilian Amazon. 
W89-11819 4C 


MONASH UNIV., CLAYTON (AUSTRALIA). 
DEPT. OF ZOOLOGY. 
Habitat Patchiness and Macrobenthic Communi- 
ty Structure in an Upland Stream in Temperate 
Victoria, Australia. 
W89-11548 2H 


MONSANTO CHEMICAL CO., ST. LOUIS, 
MO. 
Closure of a RCRA Impoundment by Biodegra- 
dation and Fixation. 
W89-12045 SE 


MONTANA DEPT. OF FISH, WILDLIFE AND 
PARKS, KALISPELL. 
Mitigation, Compensation, and Future Protec- 
tion for Fish Populations Affected by Hydro- 
power Development in the Upper Columbia 
System, Montana, U.S.A. 
W89-11693 8I 


MONTANA STATE UNIV., BOZEMAN. DEPT. 
OF MICROBIOLOGY. 
Iodine Sensitivity of Bacteria Isolated from Io- 
dinated Water Systems. 
W89-11507 5F 


MONTANA STATE UNIV., BOZEMAN. INST. 
FOR BIOLOGICAL AND CHEMICAL 
PROCESS ANALYSIS. 

Theoretical and Experimental Analysis of Pseu- 

domonas aeruginosa Biofilm. 

W89-11076 5D 


Microbial Colonization of a Smooth Substratum: 
a Kinetic Analysis Using Image Analysis. 
W89-11108 2H 


Modeling Microbial Transport in Porous Media. 
W89-11149 5B 


Bacterial Growth in Water Distribution Sys- 
tems. 
W89-11152 5F 


MONTANA UNIV., POLSON. FLATHEAD 
LAKE BIOLOGICAL STATION. 
Assessing the Impacts of Stream Regulation in 
the Flathead River Basin, Montana, U.S.A. I. 
Simulation Modelling of System Water Balance. 
W89-11698 4A 


Serial Discontinuities in a Rocky Mountain 
River. I. Distribution and Abundance of Plecop- 


tera. 
W89-11706 6G 


Serial discontinuities in a Rocky Mountain 
River. II. Distribution and Abundance of Tri- 
choptera. 

W89-11707 6G 


MONTGOMERY (JAMES M.) CONSULTING 
ENGINEERS, INC., PASADENA, CA. 
MONTGOMERY LABS. 

Fate of Microorganisms in a Tertiary Treatment 


System. 
W89-11133 5D 


Membranes in Water Treatment. 
W89-11460 5F 


MONTPELLIER-2 UNIV. (FRANCE). LAB. 
D’HYDROBIOLOGIE MARINE. 
Dynamics of Fecal Coliform and Culturable He- 
terotroph Densities in an Eutrophic Ecosystem: 
Stability of Models and Evolution of These Bac- 
terial Groups. 
W89-11663 2H 


MONTPELLIER-2 UNIV. (FRANCE). LAB. 
D’HYDROGEOLOGIE. 
Continuous Inflow of Seawater and Outflow of 
Brackish Water in the Substratum of the Karstic 
Island of Cephalonia. 
W89-11379 2F 


MOSCOW STATE UNIV. (USSR). DEPT. OF 


CHEMISTRY. 
Normal-Phase High-Performance Liquid Chro- 
matographic Determination of Phenols. 
W89-11629 5A 


MOSUL UNIV. (IRAQ). SADDAM DAM 
RESEARCH 
Studies of Dual-Media Filtration of the Tigris 
River Used for Drinking Water: Mathematical 
Relationships. 
W89-11639 5F 


MOUNT ALLISON UNIV., SACKVILLE (NEW 

BRUNSWICK). DEPT. OF BIOLOGY. 
Ecological Effects of Pentachlorophenol on the 
Brackish-water Amphipod Gammarus tigrinus. 
W89-11449 5C 


MUNICIPAL ENVIRONMENTAL RESEARCH 
LAB., CINCINNATI, OH. 

Chemical Fixation of Wastes. 

W89-11912 SE 


MUNICIPALITY OF METROPOLITAN 
SEATTLE-METRO, WA. 
Automated Design of Wastewater Plants. 
W89-11645 5D 


MURDOCH UNIV. (WESTERN AUSTRALIA). 
SCHOOL OF BIOLOGICAL AND 
ENVIRONMENTAL SCIENCES. 
Ecologically Useful Classification of Mean and 
Near-Bed Flows in Streams and Rivers, 
W89-11551 2E 


MUSEUM OF NORTHERN ARIZONA, INC., 
FLAGSTAFF. DEPT. OF ANTHROPOLOGY. 
Hohokam Settlement Along the Slopes of the 
Picacho Mountains Volume 6: Synthesis and 
Conclusions. 
W89-12139 6G 


MUSEUME NATIONAL D’HISTOIRE 
NATURELLE, PARIS (FRANCE). 
Physical, Chemical and Biological Characteriza- 
tion of the Ushant Tidal Front, 
W89-11391 2L 


NAGOYA UNIV. (JAPAN). FACULTY OF 
ENGINEERING. 
Speciation of Copper in Fresh Waters. 
W89-11403 


NAGOYA UNIV. (JAPAN). WATER 
RESEARCH INST. 
Phosphorus Dynamics Associated with Phyto- 
plankton Blooms in Eutrophic Mikawa Bay, 
Japan. 
W89-11662 2L 


NANYANG TECHNOLOGICAL INST., 
SINGAPORE. SCHOOL OF CIVIL AND 
STRUCTURAL ENGINEERING. 
Unified Theory for Microbial Growth Con- 
trolled by Multiple Limiting Substances, 
W89-11150 5D 


NATCHEZ-ADAMS COUNTY VOCATIONAL 
SCHOOL, MS. 
Leaf Material Production in Nymphaea lotus L.: 
Implications for Sustained Detritus Production. 
W89-11322 2H 


NATIONAL AERONAUTICS AND SPACE 
ADMINISTRATION, GREENBELT, MD. 
HYDROLOGICAL SCIENCES BRANCH. 
Water and Surface Energy Balance Model with 
a Multilayer Canopy Representation for Remote 
Sensing Purposes. 
W89-11263 7B 


NATIONAL BACTERIOLOGICAL LAB., 
STOCKHOLM (SWEDEN). 
Phenotype Variation Within Klebsiella pneu- 
moniae: a Tool to Trace Sources of Contamina- 
tion in Surface Water. 
W89-11129 5A 


NATIONAL CENTER FOR TOXICOLOGICAL 
RESEARCH, JEFFERSON, AR. 
Microbial Degradation of Polycyclic Aromatic 
Hydrocarbons (PAH) in the Aquatic Environ- 
ment. 
W89-11828 5B 


NATIONAL CENTRAL UNIV., CHUNG-LI 
(TAIWAN). DEPT. OF CIVIL ENGINEERING. 
Anaerobic Sludge Digestion Using Mesophilic- 
Thermophilic Phase Separation. 
W89-11465 5D 


NATIONAL CENTRE FOR MARINE 
RESEARCH, ATHENS (GREECE). 
Community Parameters and Multivariate Analy- 
sis as a Means of Assessing the Effects of Tan- 
nery Effluents on Macrobenthos. 
W89-11419 5C 


NATIONAL ENFORCEMENT 

INVESTIGATIONS CENTER, DENVER, CO. 
Identification and Quantification of p-Chloro- 
benzenesulfonic Acid in Groundwater. 
W89-11404 5A 





NATIONAL ENVIRONMENTAL SATELLITE, 
DATA, AND INFORMATION SERVICE, 
WASHINGTON, DC. CLIMATE ANALYSIS 
CENTER. 
Precipitation Patterns Associated with the High 
Index Phase of the Southern Oscillation. 
W89-11535 2B 


Large-Scale Precipitation and Outgoing Long- 
wave Radiation from INSAT-1B During the 
1986 Southwest Monsoon Season. 

W89-11582 2B 


NATIONAL FISHERIES CONTAMINANT 
RESEARCH CENTER, COLUMBIA, MO. 
Toxicity of Water from Three South Carolina 
Rivers to Larval Striped Bass. 
W89-11395 5C 


NATIONAL FISHERIES CONTAMINANT 
RESEARCH CENTER, COLUMBUS, OH. 
FIELD RESEARCH STATION. 

PAH, Metabolites, and Neoplasia in Feral Fish 

Populations. 

W89-11835 5C 


NATIONAL FISHERIES RESEARCH 

CENTER-GREAT LAKES, ANN ARBOR, MI. 
Assessment of Lake Trout Spawning Habitat 
Quality in Central Lake Huron by Submarine. 
W89-11195 81 


NATIONAL FISHERIES UNIV. OF PUSAN 
(REPUBLIC OF KOREA). DEPT. OF 
ENVIRONMENTAL SCIENCE AND 
ENGINEERING. 
Study on Water Quality Characteristics and 
Water Quality Model in Suyeong Estuary, 
W89-11607 5G 


Study on Subsurface Wastewater Disposal 
System in Small Community, 
W89-11608 5D 


NATIONAL INST. FOR ENVIRONMENTAL 
STUDIES, IBARAKI (JAPAN). 
Lead Accumulation and Location in the Shoots 
of the Aquatic Liverwort Scapania Undulata 
(L.) Dum. in Stream Water at Greenside Mine, 


England. 
W89-11368 5B 


NATIONAL INST. FOR ENVIRONMENTAL 
STUDIES, IBARAKI (JAPAN). 
ENVIRONMENTAL BIOLOGY DIV. 
Effect of Copper and Zinc on the Growth and 
Emergence of Epeorus latifolium (Ephemerop- 
tera) in an Indoor Model Stream. 
W89-11412 5C 


NATIONAL INST. FOR MINAMATA 
DISEASE, MINAMATA (JAPAN). DEPT. OF 
BASIC MEDICAL SCIENCE, 
Volatilization of Fluorescein Mercuric Acetate 
by Marine Bacteria from Minamata Bay. 
W89-11815 5B 


NATIONAL INST. OF OCEANOGRAPHY, 
HAIFA (ISRAEL). 
Trace Metal Contents in Certified Reference 
Sediments Determined by Nitric Acid Digestion 
and Atomic Absorption Spectrometry. 
W89-11402 5A 


NATIONAL MARINE FISHERIES SERVICE, 
SEATTLE, WA. NORTHWEST AND ALASKA 
FISHERIES CENTER. 
Biotransformation and Disposition of Polycyclic 
Aromatic Hydrocarbons (PAH) in Fish. 
W89-11830 5B 


Metabolic Activation of PAH in Subcellular 
Fractions and Cell Cultures from Aquatic and 
Terrestrial Species. 

W89-11833 5B 


ORGANIZATIONAL 


NATIONAL TECHNICAL INFORMATION SERVICE, SPRINGFIELD, VA. 


NATIONAL MARINE FISHERIES SERVICE, 
WOODS HOLE, MA. NORTHEAST 


FISHERIES CENTER. 
Plan for Study: Response of the Habitat and 
Biota of the Inner New York Bight to Abate- 
ment of Sewage Sludge Dumping. 
W89-12111 5G 


NATIONAL OCEAN SERVICE, ROCKVILLE, 
MD. OFFICE OF OCEANOGRAPHY AND 
MARINE 


ASSESSMENT. 
Summary of Selected Data on Chemical Con- 
taminants in Tissues Collected During 1984, 
1985, and 1986. 
W89-12105 5B 


NATIONAL OCEANIC AND ATMOSPHERIC 
ADMINISTRATION, ANN ARBOR, MI. 
GREAT LAKES ENVIRONMENTAL 
RESEARCH 


LAB. 
Verifiable Evaporation Modeling on the Lauren- 
tian Great Lakes. 
W89-11249 2D 


Organic Nitrogen Mineralization and Substrate 
Limitation of Bacteria in Lake Michigan. 
W89-11526 


Bioavailability and Toxicokinetics of Polycyclic 
Aromatic Hydrocarbons Sorbed to Sediments 


for the Amphipod Pontoporeia hoyi. 
W89-11622 5B 


NATIONAL RESEARCH CENTRE, CAIRO 
(EGYPT). WATER POLLUTION CONTROL 
LAB. 

Applying Bacteriological Parameters for Evalu- 
ating Underground Water Quality. 

W89-11128 5A 


Reclamation of Municipal Wastewater. 
W89-11355 5D 


NATIONAL RESEARCH INST. FOR 
POLLUTION AND RESOURCES, YATABE 
(JAPAN). 
Relative Biodegradability of Para-Substituted 
Phenols by Bacteria Isolated from Activated 


Sludge. 
W89-11137 5D 


NATIONAL RESEARCH INST. FOR 
POLLUTION AND RESOURCES, YATABE 
(JAPAN). WATER POLLUTION CONTROL 
DEPT. 
Simultaneous Organic Carbon Removal-Nitrifi- 
cation by an Activated Sludge Process with 
Cross-Flow Filtration. 
W89-11399 5D 


NATIONAL SWEDISH ENVIRONMENT 
PROTECTION BOARD, SOLNA. 
Clivus-Multrum System: Composting of Toilet 
Waste, Food Waste, and Sludge within the 
Household, 
W89-11981 5D 


NATIONAL TAIWAN COLL. OF MARINE 
SCIENCE AND TECHNOLOGY, KEELUNG. 
DEPT. OF AQUACULTURE. 

Joint Action of Ammonia and Nitrite on Arte- 

mia Nauplii. 

W89-11644 5C 


NATIONAL TAIWAN UNIV., TAIPEI. DEPT. 
OF CHEMICAL ENGINEERING. 
Studies on Diisocyanate-Modified Cellulose Ac- 
etate Membranes. 
W89-11201 3A 


NATIONAL TECHNICAL INFORMATION 
SERVICE, SPRINGFIELD, VA. 
Sewage Effects in Marine and Estuarine Envi- 
ronments, January, 1977-March, 1988: Citations 
from the NTIS Bibliographic Database. 
W89-12141 5C 


Liners for Waste Disposal and Waste Storage 
Facilities, January 1976-April, 1988: Citations 
from the Energy Data Base. 

W89-12142 SE 


Toxicity Bioassays: Water Pollution Effects on 
Aquatic Animals and Plants, June 1986-May 
1988: Citations from the Selected Water Re- 
sources Abstracts Database. 

W89-12143 5C 


Soil Salinity: Irrigation Practices and Effects on 
Crops and Ground Water, January 1977-May 
1988: Citations from the Selected Water Re- 
sources Abstracts Database. 

W89-12144 5B 


Acid Mine Drainage, October 1978-May 1988: 
Citations from the NTIS Bibliographic Data- 
base. 

W89-12145 5A 


Polychlorinated Biphenyls: Occurrence and 
Treatment in Municipal and Industrial Wastes, 
January 1977-May 1988: Citations from the Se- 
lected Water Resources Abstracts Database. 

W89-12146 5D 


Deep Well Disposal, January 1977-May 1988: 
Citations from the Selected Water Resources 
Abstracts Database. 

W89-12147 SE 


Metals Recovery from Wastes, June 1970-April 
1988: Citations from the COMPENDEX Data- 
base. 


W89-12148 5D 


Metals Recovery from Wastes, January 1977- 
April 1988: Citations from the Selected Water 
Resources Abstracts Database. 

W89-12149 5D 


tations from the NTIS Bibli 
W89-12150 5B 


Sanitary Landfalls, January 1978-April 1988: Ci- 
ibliographic Database. 


Nutrient Removal from Lakes, Ponds, and 
Rivers, January 1977-June 1988: Citations from 
the Selected Water Resources Abstracts Data- 
base. 

W89-12151 5G 


Pesticide Toxicity in Freshwater Fish, January 
1978-May 1988: Citations from the Life Sciences 
Collection Database. 

W89-12152 5C 
Leachate Treatment, January 1972-March 1988: 


Citations from the Pollution Abstracts Database. 
W89-12153 5G 


Asbestos in Drinking Water, January 1977- 
March 1988: Citations from the Selected Water 


5F 
Deep Well Disposal, January 1976-March 1988: 
Citations from the Energy Data Base. 
W89-12155 5E 
Wastewater Treatment, June 1976-March 1988: 
5D 
Oil Spills: Biological Effects, June 1981 to Feb- 
ruary 1988: Citations from the NTIS Biblio- 
graphic Database. 
W89-12157 5C 
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Wastewater Treatment: Lagoons, January 1977- 
February 1988: Citations from the Selected 
Water Resources Abstracts Database. 

W89-12158 5D 


Sewage Sludge Pretreatment and Disposal, De- 
cember 1981-February 1988: Citations from the 
NTIS Bibliographic Database. 

W89-12159 5D 


Dredging: Biological Effects, January 1979-Feb- 
ruary 1988: Citations from the NTIS Biblio- 
graphic Database. 

W89-12160 6G 


Heavy Metals in Drinking Water: Standards, 
Sources, and Effects, January 1977-December 
1987: Citations from the Selected Water Re- 
sources Abstracts Database. 

W89-12161 5F 


Oil Pollution Sampling, Detection, and Analysis, 
January 1976-January 1988: Citations from the 
NTIS Bibliographic Database. 

W89-12162 5A 


Heavy Metals in Drinking Water: Standards, 
Sources, and Effects, January 1970-June 1988: 
Citations from the NTIS Bibliographic Data- 


base. 
W89-12163 5F 


Wastewater Treatment: Ozonation Processes 
and Equipment, January 1977-July 1988: Cita- 
tions from the Selected Water Resources Ab- 
stracts Database. 

W89-12164 5D 


Sewage and Industrial Waste Treatment: Wet- 
lands, January 1977-July 1988: Citations from 
the Selected Water Resources Abstracts Data- 


base. 
W89-12165 5D 


Polyelectrolytes: Wastewater and Sewage Treat- 
ment, January 1977-June 1988: Citations from 
the Selected Water Resources Abstracts Data- 
base. 


W89-12167 5D 


Sludge Dewatering: Sewage and Industrial 
Wastes, January 1978-January 1988: Citations 
from the Pollution Abstracts Database. 

W89-12168 SE 


Polychlorinated Biphenyls: Occurrence in Sedi- 
ments and Soils, January 1977-January 1988: Ci- 
tations from the Selected Water Resources Ab- 
stracts Database. 

W89-12169 5B 


Polychlorinated Biphenyls in the Freshwater 
Environment, January 1977-January 1988: Cita- 
tions from the Selected Water Resources Ab- 


stracts Database. 
W89-12170 5C 


Biodeterioration of Oil Spills, January 1970-Jan- 
uary 1988: Citations from the NTIS Bibliograph- 
ic Database. 

Wws89-12171 5G 


Ground Water Pollution: General Studies, De- 
cember 1984-January 1988: Citations from the 
NTIS Bibliographic Database. 

W89-12172 5B 


NATIONAL TECHNICAL UNIV., ATHENS 
(GREECE). DEPT. OF CIVIL ENGINEERING. 
System for On Site Treatment and Disposal of 
Wastewaters from Tourist Resorts, 
W89-11349 5D 


NATIONAL UNIV. OF SINGAPORE. DEPT. 
OF CIVIL ENGINEERING 
Solid Waste Management: Recovery of Energy 
and Useful Materials. 
W89-11239 SE 


NATIONAL WATER RESEARCH INST., 
BURLINGTON (ONTARIO). 
Analysis of Volatile Halogenated and Purgeable 
Organics. 
W89-11869 5A 


Polychlorinated Biphenyls. 
W89-11870 5A 


Environmental Aspects and Analysis of Phenols 
in the Aquatic Environment. 
W89-11872 5A 


Phthalate Esters in the Aquatic Environment. 
W89-11875 SA 


NATIONAL WATER RESEARCH INST., 
BURLINGTON (ONTARIO). LAKES 
RESEARCH BRANCH. 
Comparison of an Index Function and a Vectori- 
al Approach Method for Ranking Waste Dispos- 
al Sites. 
W89-11623 SE 


NATIONAL WATER RESEARCH INST., 
BURLINGTON (ONTARIO). QUALITY 
ASSURANCE AND METHODS SECTION. 
Crganometallic Compounds in the Aquatic En- 
vironment. 
W89-11876 5A 


NATIONAL WATER RESEARCH INST., 
BURLINGTON (ONTARIO). RESEARCH AND 
APPLICATIONS BRANCH. 

Analysis of Polycyclic Aromatic Hydrocarbons 

in Environmental Samples. 

W89-11874 5A 


Humic Acid and Related Substances in the Envi- 
ronment. 
W89-11877 5A 


NATIONAL WATER WELL ASSOCIATION, 
WORTHINGTON, OH. 
Groundwater Pollution--Problems and Solu- 
tions. 
W89-11963 5B 


NATIONAL WEATHER SERVICE FORECAST 
OFFICE, CHEYENNE, WY. 
Heavy Snowfall in Northwest Wyoming. 
W89-12107 2C 


NATIONAL WEATHER SERVICE, SILVER 
SPRING, MD. TECHNIQUES 
DEVELOPMENT LAB. 
Objectives Assessment of 1984-85 VAS Prod- 
ucts as Indices of Thunderstorm and Severe 
Local Storm Potential. 
W89-12078 2B 


NEBRASKA STATE DEPT. OF 
ENVIRONMENTAL CONTROL, LINCOLN. 
WATER QUALITY DIV. 
Water-quality Assessment using Aquatic Ma- 
croinvertebrates from Streams of the Long Pine 
Creek Watershed in Brown County, —— 
W89-11821 


NEBRASKA UNIV.-LINCOLN. DEPT. OF 
CIVIL ENGINEERING. 
Water and Water Rights Transfers: A New 
Policy for Nebraska. 
W89-11160 6E 


NEVADA UNIV., LAS VEGAS. 
ENVIRONMENTAL RESEARCH CENTER. 
Monoclonal Antibody Based Immunofluorescent 
Assay fof’Giardia and Cryptosporidium Detec- 
tion in Water Samples. 
W89-11096 5A 


Hazard Ranking: A Job for Geographic Infor- 
mation Systems. 
W89-12053 SE 


NEVADA UNIV., RENO. DEPT. OF CIVIL 
ENGINEERING. 
Means of Determining Depth and Volume Re- 
quirements for Indirect Photolysis Treatment 
Systems, 
W89-11618 5D 


NEW HAMPSHIRE UNIV., DURHAM. 
Geochemistry of Radon-Rich Waters from 
Two-Mica Granites. 

W89-11949 2K 


NEW HAMPSHIRE UNIV., DURHAM. DEPT. 
OF CIVIE. ENGINEERING. 
Protozoa and Metazoa as Indicators of Effluent 
Quality in Rotating Biological Contactors. 
W89-11097 5D 


Microbial Population Distributions and Benzoate 
Mineralization Kinetics in a Municipal Slow 
Sand Filter. 

W89-11110 5F 


NEW JERSEY DEPT. OF ENVIRONMENTAL 
PROTECTION, TRENTON. DIV. OF SOLID 
WASTE MANAGEMENT. 
Simulation of Groundwater Flow Characteris- 
tics by Flow and Mass Transport Models. 
W89-12006 5G 


NEW MEXICO INST. OF MINING AND 
TECHNOLOGY, SOCORRO. DEPT. OF 
GEOSCIENCE. 

Analysis of Soil Water Movement on a Sandy 

Hillslope. 

W89-11488 2G 


NEW MEXICO STATE UNIV., LAS CRUCES. 
DEPT. OF BIOLOGY. 
Physiological Route to Increased Water Use Ef- 
ficiency in Alfalfa, 
W89-11487 3F 


NEW MEXICO STATE UNIV., LAS CRUCES, 
DEPT. OF MECHANICAL ENGINEERING. 
Modeling One-Dimensional Infiltration into 
Very Dry Soils: 1. Model Development and 
Evaluation. 
W89-11767 2G 


Modeling One-Dimensional Infiltration into 
Very Dry Soils: 2. Estimation of the Soil Water 
Parameters and Model Predictions. 

W89-11768 2G 


NEW SOUTH WALES UNIV., KENSINGTON 
(AUSTRALIA). DEPT. OF MICROBIOLOGY. 
Aftergrowths in Drinking Water Systems: an 
Australian Perspective. 
Wws9-11131 5F 


NEW YORK BOTANICAL GARDEN, BRONX, 

NY. INST. OF ECOSYSTEM STUDIES. 
Detailed Organic Carbon Budget as an Ecosys- 
tem-Level Calibration of Bacterial Respiration in 
an Oligotrophic Lake during Midsummer, 
W89-11514 2H 


Microbial Growth and Detritus Transformations 
During Decomposition of Leaf Litter in a 
Stream. 


W89-11550 2H 


NEW YORK STATE COLL, OF 
AGRICULTURE AND LIFE 
ITHACA, DEPT. OF AGRICULTURAL AND 
BIOLOGICAL ENGINEERING. 
Wetting Front Instability: 1. Theoretical Discus- 
sion and Dimensional Analysis. 
W89-11760 2G 





Wetting Front Instability: 2. Experimental De- 
termination of Relationships Between System 
Parameters and Two-Dimensional Unstable 
Flow Field Behavior in Initially Dry Porous 


Media. 
W89-11761 2G 


NEW YORK STATE COLL. OF 
AGRICULTURE AND LIFE SCIENCES, 
ITHACA. DEPT. OF AGRICULTURAL 
ENGINEERING. 

Treatability of ‘Septic Tank Sludge. 

W89-11982 5D 


NEW YORK STATE DEPT. OF 
ENVIRONMENTAL CONSERVATION, NEW 
YORK. 
Surface Water Tracer Investigation of Leachate 
Discharge from a New York City Landfill. 
W89-11922 5B 


NEW YORK STATE MUSEUM, ALBANY. 
SCIENCE SERVICE DIV. 
Acidity Status and Phytoplankton Species Rich- 
ness, Standing Crop, and Community Composi- 
tion in Adirondack, New York, U.S.A. Lakes. 
W89-11653 5C 


Planktonic Rotifer Community Structure in Adi- 
rondack, New York, U.S.A. Lakes in Relation to 
Acidity, Trophic Status and Related Water 
Quality Characteristics. 

W89-11654 5C 


NEWCASTLE UNIV. (AUSTRALIA). DEPT. OF 
CHEMISTRY. 


Evaluation of ‘Labile’ Metal in Sediments by 
Use of Ion-Exchange Resins. 
W89-11628 5A 


NEWCASTLE UPON TYNE UNIV. 
(ENGLAND). DEPT. OF CIVIL 
ENGINEERING. 
Effects of Seawater Contamination Level and 
Exposure Period on the Bacterial and Viral Ac- 
cumulation and Elimination Processes by Myti- 
lus edulis. 
W89-11106 5C 


Comparative Studies on the Survival of Indica- 
tor Organisms and Pathogens in Fresh and Sea 
Water. 

W89-11112 5B 


NORGES TEKNISKE HOEGSKOLE, 
TRONDHEIM. 
Appropriate Technology for Wastewater Treat- 
ment in Coastal Tourist Areas. 
W89-11347 5D 


NORGES TEKNISKE HOEGSKOLE, 
TRONDHEIM. SELSKAPET FOR 
INDUSTRIELL OG TEKNISK FORSKNING. 
Environmental Degradations by Microorga- 
nisms at Low Temperatures: Wastewater Treat- 
ment. 
W89-11994 5D 


NORSK INST. FOR VANNFORSENING, 
OSLO. 
Integrated Approach to Hydropower Impact 
Assessment: II. Submerged Macrophytes in 
some Norwegian Hydroelectric Lakes, 
W89-11655 6G 


Effects of Hydropower Development on Aquat- 
ic Macrophytes in Norwegian Rivers: Present 
State of Knowledge and Some Case Studies. 
W89-11694 6G 


NORTH CAROLINA STATE UNIV., 
RALEIGH. DEPT. OF SOIL SCIENCE. 
Effect of Access Hole Properties on Soil Water 
a" Determination by Neutron Thermaliza- 


Wa0-1 1571 7B 
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OLD DOMINION UNIV., NORFOLK, VA. DEPT. OF CIVIL ENGINEERING. 


NORTH CAROLINA UNIV. AT CHAPEL 
HILL, DEPT. OF ENVIRONMENTAL 
SCIENCES AND ENGINEERING. 
Inactivation of Hepatitis A Virus and Model 
Viruses in Water by Free Chlorine and Monoch- 
loramine. 
Wws9-11122 5D 


NORTH CAROLINA UNIV., CHAPEL HILL. 
SCHOOL OF PUBLIC HEALTH. 
Quantitation of Interferences under Equilibrium 
Conditions with Application to Free Chlorine 
Analysis in the Presence of Organic Chlora- 


mines. 
W89-11301 7B 


NORTH DAKOTA UNIV., GRAND FORKS. 
DEPT. OF CIVIL ENGINEERING. 
Coupled Biological Downflow Fluid Bed Reac- 
tor Treatment of Synfuels Wastewater. 
W89-12088 5D 


NORTH EAST RIVER PURIFICATION 
BOARD, STIRLING (SCOTLAND). 
Lake Restoration by Reducing Exiernal Phos- 
phorus Loading: The Influence of Sediment 
Phosphorus Release. 
W89-11543 5G 


NORTHERN ARIZONA UNIV., FLAGSTAFF. 
DEPT. OF GEOLOGY. 
Storage Basin Volume and Drainage Basin Dy- 
namics: Camas Prairie, South-Central Idaho. 
W89-11275 2F 


NOTRE DAME UNIV., IN. DEPT. OF CIVIL 
ENGINEERING. 
Identifying Fracture Interconnections Between 
Boreholes Using Natural Temperature Profiling: 
I. Conceptual Basis. 
W89-11282 2F 


Evaluation of Methods for the Estimation of 
Tributary Mass Loads, 
W89-11777 5B 


In-Place Precipitation Immobilization: Technical 
and Economic Assessment at the Former A.Y. 
McDonald Foundry Site, Dubuque, Iowa. 
W89-12024 


NOTTINGHAM UNIV. (ENGLAND). DEPT. 
OF ZOOLOGY. 


Episodic Changes in Water Quality and Their 
Effects on Fish. 
W89-11842 5C 


NOVA SCOTIA AGRICULTURAL COLL., 
TRURO. ENVIRONMENTAL 


MICROBIOLOGY LAB. 
Effect of the Solvent Acetone on Membrane 
Integrity in the Green Alga Chlorella pyrenoi- 
dosa. 
W89-11812 5C 


NUS CORP., PITTSBURGH, PA. 


Quantitative Risk Assessment as the Basis for the 
Selection of Remedial Actions. 
W89-12052 5G 


NUTTER, MCCLENNEN AND FISH, 
BOSTON, MA. 
Liability For and Cleanup Of Oil and Hazardous 
Waste: Legal and Technical Answers to a Com- 
plex Question. 
W89-11924 6E 


OAK RIDGE NATIONAL LAB., TN. 

Subsurface Transport of Contaminants. 
W89-11616 aS 5B 
Laboratory Studies of Methods for the Treat- 
ment and Disposal of the Waste Stream from the 
Silver-Recovery Facility at Oak Ridge National 
Laboratory. 

W89-12098 5D 


Treatability Studies for Waters in the Oil Pond 
No. 1, Oil Pond No. 2, and the Oil Seep. 
W89-12099 5G 


OAK RIDGE NATIONAL LAB., TN. 
ANALYTICAL CHEMISTRY DIV. 
Technology Assessment of Field Portable In- 
strumentation for Use at Rocky Mountain Arse- 
nal. 
W89-12079 5A 


Direct Determination of Part-per-Billion Levels 
of Volatile Organics in Water and Soil Samples 
using Glow Discharge Mass Spectrometry. 

W89-12080 5A 


OAK RIDGE NATIONAL LAB., TN. 
ENVIRONMENTAL SCIENCES DIV. 
Transport of Inorganic and Natural Organic 
Tracers Through an Isolated Pedon in a Forest 
Watershed. 
W89-11569 2G 


Microchemical Analysis of Fish Hard Parts for 
Reconstructing Habitat Use: Practice and Prom- 
ise. 

W89-12100 2H 


OCCIDENTAL COLL., LOS ANGELES, CA. 
DEPT. OF BIOLOGY. 
Reproductive Impairment in a Fish Inhabiting a 
Contaminated Coastal Environment off South- 
ern California. 
W89-11649 5c 


OFFICE OF TECHNOLOGY ASSESSMENT, 
WASHINGTON, DC. 
Strategies for the Control of Land-based Sources 
of Marine Pollution in the United States. 
W89-11859 5G 


OHIO STATE UNIV., COLUMBUS. DEPT. OF 
AGRICULTURAL ENGINEERING. 
Educating the Rural Public About Safe Drink- 
ing Water. 
W89-11171 SF 


OKLAHOMA CITY AIR LOGISTICS CENTER, 

TINKER AFB, OK. 
Automated Pretreatment 
Waste at Tinker AFB, OK. 
W89-12018 5D 


of Electroplating 


OKLAHOMA UNIV., NORMAN. 
ENVIRONMENTAL AND GROUND WATER 
INST. 
Microbiology Associated with the Biological 
Treatment of Aircraft Paint Stripping 
Wastewater. 
W89-11153 5D 


OKLAHOMA UNIV., NORMAN. SCHOOL OF 
CIVIL ENGINEERING AND 
ENVIRONMENTAL SCIENCE. 
Marine Hydrocarbon-Degrading Microorga- 
nisms: Community Structure and Biomass Deter- 
W89-11130 5B 


OLD DOMINION UNIV., NORFOLK, VA. 
DEPT. OF CIVIL ENGINEERING. 
Detention Pond Sizing for Multiple Return Peri- 
ods. 
W89-11212 8A 


Relationships Between Seepage Chemistry and 
F'ow Path Through the Near-shore Sediments 
of an Acidic Lake. 


W89-11341 5C 
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ONTARIO MINISTRY OF THE ENVIRONMENT, REXDALE. 


ONTARIO MINISTRY OF THE 
ENVIRONMENT, REXDALE. 
Non-Linear Response of Wet Deposition to 
Emissions Reduction: A Model Study. 
W89-11452 5G 


ONTARIO MINISTRY OF THE 
ENVIRONMENT, REXDALE. LAB. SERVICES 
BRANCH. 
Analysis of Chlorinated Dibenzo-p-Dioxins and 
Dibenzofurans in the Aquatic Environment. 
W89-11873 5A 


ORANGE FREE STATE UNIV., 
BLOEMFONTEIN (SOUTH AFRICA). DEPT. 
OF AGROMETEOROLOGY. 

Atmospheric Evaporative Demand and Evapo- 

ration Coefficient Concepts. 

W89-11746 2D 


OREGON HEALTH SCIENCES UNIV., 
PORTLAND. DEPT. OF MICROBIOLOGY 
AND IMMUNOLOGY. 

Inactivation of Giardia muris Cysts by Chlora- 


mines. 
W89-11795 5F 


OREGON STATE UNIV., CORVALLIS. COLL. 
OF OCEANOGRAPHY. 
High Resolution Sedimentary Records of Heavy 
Metals from the Santa Monica and San Pedro 
Basins, California. 
W89-11420 5B 


OREGON STATE UNIV., CORVALLIS. DEPT. 
OF AGRICULTURAL ENGINEERING. 
Stochastic Cluster Model for Hourly Precipita- 
tion Data, 
W89-11680 2B 


OREGON STATE UNIV., CORVALLIS. DEPT. 

OF BIOCHEMISTRY AND BIOPHYSICS. 
Enzymes Involved in Metabolism of PAH by 
Fishes and Other Aquatic Animals: Hydrolysis 
and Conjugation Enzymes (or Phase II En- 


zymes). 
W89-11832 5B 


OREGON STATE UNIV., CORVALLIS. DEPT. 
OF FOOD SCIENCE AND TECHNOLOGY. 
Factors Influencing Experimental Carcinogene- 
sis in Laboratory Fish Models. 
W89-11834 sc 


OREGON STATE UNIV., CORVALLIS. DEPT. 
OF MATHEMATICS, 
Channel Length-Magnitude Formula for 
Random Networks: a Solution to Moon’s Con- 


jecture, 

W89-11271 2J 
OREGON STATE UNIV., CORVALLIS. 
TOXICOLOGY PROGRAM. 

Enzymes Involved in Metabolism of PAH by 

Fishes and Other Aquatic Animals: Oxidative 


Enzymes (or Phase I Enzymes). 
W89-11831 5B 


ORISSA UNIV. OF AGRICULTURE AND 

TECHNOLOGY, BHUBANESWAR (INDIA). 

DEPT. OF SOILS AND AGRICULTURAL 
Y 


Prediction of Salt Transport During Leaching of 
Saline Soils for Reclamation. 
W89-11382 2K 


OSLO UNIV. (NORWAY). DEPT. OF 
BIOLOGY. 
Sargassum muticum and Other Introduced Japa- 
nese Macroalgae: Biological Pollution of Euro- 
pean Coasts. 
W89-11418 5C 


OSLO UNIV. (NORWAY). LAB. FOR 
FRESHWATER ECOLOGY AND INLAND 
FISHERIES. 


Review of the Effect of River Regulation on 


Mayflies (Ephemeroptera), 
W89-11709 6G 


OSLO UNIV. (NORWAY). ZOOLOGICAL 


ISEUM. 
Effects of River Regulation on the Structure of a 
Fast-Growing Brown Trout (Salmo trutta L.) 
Population. 
W89-11715 6G 


OTAGO UNIV., DUNEDIN (NEW ZEALAND). 
DEPT. OF ZOOLOGY. 
Primary Production in a Shallow Eutrophic 
Lake Dominated Alternatively by Phytoplank- 
ton and ~A Submerged Macrophytes. 
W89-11367 2H 


OXFORD UNIV. (ENGLAND). GEOGRAPHY 
SCHOOL. 
Assessment of Bed Load Sediment Transport 
Formulae for Gravel Bed Rivers, 
W89-11759 2J 


PACIFIC GAS AND ELECTRIC CO., SAN 
RAMON, CA. 
Development of Habitat Suitability Criteria for 
Trout in Small Streams. 
W89-11718 2H 


PACIFIC SOUTHWEST FOREST AND RANGE 

EXPERIMENT STATION, ARCATA, CA. 
Sediment Transport and Resulting Deposition in 
Spawning Gravels, North Coastal California. 

W89-11771 


PATRAS UNIV. (GREECE). DEPT. OF 
MECHANICAL ENGINEERING. 
Economic Aspects of Low-Temperature Multi- 
Effect Desalination Plants. 
W89-11204 3A 


PEI ASSOCIATES, INC., ENGLEWOOD, CO. 
Development and Effect of Leak Detection 
Regulations. 

W89-12069 5G 


PENNSYLVANIA STATE UNIV., UNIVE)SITY 
PARK. DEPT. OF AGRICULTURAL 
ECONOMICS AND RURAL SOCIOLOGY. 
Evaluating Homeowners’ Ground Water Treat- 
ment Options. 
W89-11938 5F 


PENNSYLVANIA STATE UNIV., UNIVERSITY 
PARK. DEPT. OF CIVIL ENGINEERING. 
Effect of Controlled pH on the Development of 
Rosette-Forming Bacteria in Axenic Culture and 
Bulking Activated Sludge, 
W89-11104 5D 


PENNSYLVANIA STATE UNIV., UNIVERSITY 
PARK. PROGRAM IN ECOLOGY. 
Growth of Filamentous Bacteria in the Presence 
of Heavy Metals. 
W89-11143 5D 


PIKES PEAK AREA COUNCIL OF 
GOVERNMENTS, COLORADO SPRINGS, CO. 
Project Aquarius: Areawide Water Quality 
Management Plan for El Paso and Teller Coun- 
ties. 
W89-11907 5G 


PITTSBURGH UNIV., PA. DEPT. OF CIVIL 
ENGINEERING. 
Velocity Distribution in Open Channel Flow. 
W89-11208 8B 


PONTIFICIA UNIV. CATOLICA DE CHILE, 
TALCAHUANO. AREA DE BIOLOGIA Y 
TECNOLOGIA DEL MAR. 

Bacterial Biomass and Production in Shallow 


Bay. 
W89-11563 2L 


PRC ENVIRONMENTAL MANAGEMENT, 
INC., CHICAGO, IL. 
Design and Operational Characteristics of a Col- 
lection Treatment/Recharge/Flushing Ground- 
water Remediation System. 
W89-12009 5G 


PRC ENVIRONMENTAL MANAGEMENT, 
INC., SAN FRANCISCO, CA. 
Waste Minimization Audit Manual for the Print- 
ed Circuit Board Industry. 
W89-12019 5D 


Municipal Hazardous Materials Management 
Programs in California. 
W89-12072 SE 


PRETORIA UNIV. (SOUTH AFRICA). DEPT. 
OF CHEMICAL ENGINEERING. 
Ozonation for Non-Filamentous Bulking Control 
in an Activated Sludge Plant Treating Fuel Syn- 
thesis Waste Water. 
W89-11748 5D 


PRINCETON UNIV., NJ. DEPT. OF CIVIL 
ENGINEERING AND OPERATIONS 
RESEARCH. 

Hypolimnetic Mixing in a Weakly Stratified 

Lake. 

W89-11268 2H 


PUBLIC WORKS RESEARCH INST., 
TSUKUBA (JAPAN). WATER QUALITY 
CONTROL DIV. 
Development of Multi-Stage Reversing-Flow 
Bioreactor (MRB) for Wastewater Treatment. 
W89-11119 5D 


PUGET SOUND WATER QUALITY 
AUTHORITY, SEATTLE, WA. 
Puget Sound: The Challenge of Implementing 
an Estuary Protection Plan. 
W89-11862 5G 


PUNJAB AGRICULTURAL UNIV., 

LUDHIANA (INDIA). DEPT. OF ZOOLOGY. 
Effect of Vegetable Oil Factory Effluent on the 
Gonads of a Freshwater Teleost, Heteropneustes 
fossilis (BI.)--A Biochemical Study. 

W89-11648 5C 


PURDUE UNIV., LAFAYETTE, IN. DEPT. OF 
AGRONOMY. 
Relationship Between Particulate Chemistry and 
Air Masses in Southern Indiana, 
W89-11540 5B 


Principles of Land Application of Sewage 
Sludge. 


W89-11915 SE 


PURDUE UNIV., LAFAYETTE, IN. DEPT. OF 
FORESTRY AND NATURAL RESOURCES. 
Distribution of Submerged Macrophytes in Lake 
Tahoe, California and Nevada, and the Possible 
Influence of Groundwater Seepage, 
W89-11320 2H 


PURDUE UNIV., LAFAYETTE, IN. SCHOOL 
OF CIVIL ENGINEERING. 
Expert System for Calibrating SWMM. 
W89-11597 2E 


QUEENSLAND UNIV., BRISBANE 
(AUSTRALIA). DEPT. OF CHEMICAL 
ENGINEERING. 

Impact of Waste Discharges on Coral Reef Re- 

gions, 

W89-11359 5C 


QUEENSLAND UNIV., BRISBANE 
(AUSTRALIA). DEPT. OF MICROBIOLOGY. 
Actinomycete Scum Problems in Australian Ac- 
tivated Sludge Plants. 
W89-11145 5D 





READING UNIV. (ENGLAND). DEPT. OF 
METEOROLOGY. 
Relating Point to Area Average Rainfall in 
Semiarid West Africa and the Implications for 
Rainfall Estimates Derived from Satellite Data. 
W89-11579 2B 


REEDY CREEK UTILITIES CO., INC., LAKE 
BUENA VISTA, FL. 
Effects of Nutrient Availability on Water Hya- 
cinth Standing Crop and Detritus Deposition. 
W89-11557 21 


RENSSELAER POLYTECHNIC INST., TROY, 
NY. DEPT. OF ENVIRONMENTAL 
ENGINEERING. 
Thirty-Five Years of Use of a Natural Sand Bed 
for Polishing a Secondary-Treated Effluent. 
W89-11972 5D 


RESEARCH AND DEVELOPMENT CENTER, 
LIQUID CARBONIC BRAZIL, RUA 
BELISARIO PENA, 325 PENHA, CAIXA 
POSTAL 46-40, CEP 21020, RIO DE JANEIRO, 
RJ, BRAZIL. 

Use of Carbon Dioxide in the Neutralization of 

Alkaline Water, 

W89-11244 5D 


RESEARCH INST. FOR DISEASES IN A 
TROPICAL ENVIRONMENT, NELSPRUIT 
(SOUTH AFRICA). 

Review of the Schistosomiasis Risk in South 

African Dams, 

W89-11749 6G 


RHODE ISLAND UNIV., KINGSTON. DEPT. 
OF CIVIL AND ENVIRONMENTAL 
ENGINEERING. 

Coastal Ground-water Boundary, 

W89-11273 2F 


RHODE ISLAND UNIV., NARRAGANSETT. 

GRADUATE SCHOOL OF OCEANOGRAPHY. 
Dissolved Organic Copper Isolated by C18 Re- 
verse-Phase Extraction in an Anoxic Basin Lo- 
cated in the Pettaquamscutt River Estuary. 
W89-11426 SA 


RICE UNIV., HOUSTON, TX. DEPT. OF 
ENVIRONMENTAL SCIENCE AND 
ENGINEERING. 
Raw Water Characteristics and the Selection of 
Treatment Configurations for Particle Removal. 
W89-11741 5F 


RICE UNIV., HOUSTON, TX. DEPT. OF 
GEOLOGY. 
Engineering Economics of Rural Water Supply 
and Wastewater Systems. Part I: Elements of 
System Design. 
W89-11966 6A 


Engineering Economics of Rural Water Supply 
and Wastewater Systems. Part II: Application of 
Economic Criteria to the Evaluation of Project 
Feasibility (A Case Study). 

W89-11967 5D 


RIJKSINSTITUUT VOOR DE 
VOLKSGEZONDHEID EN MILIEUHYGIENE, 
BILTHOVEN (NETHERLANDS). LAB. FOR 
WATER AND FOOD MICROBIOLOGY. 
F-Specific RNA-Bacteriophages as Model Vi- 
ruses in Water Hygiene: Ecological Aspects. 
W89-11124 5A 


RIJKSWATERSTAAT, THE HAGUE 
(NETHERLANDS). DIV. OF TIDAL WATERS. 
Possible Role of Carbonate Dissolution in Estua- 
rine Phosphate Dynamics. 
W89-11517 2L 
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SOIL TESTING ENGINEERS, INC., BATON ROUGE, LA. 


RIVERS STATE UNIV. OF SCIENCE AND 
TECHNOLOGY, PORT HARCOURT 
(NIGERIA), 
Studies on Periphyton Algae in the Petroleum 
Oil Spillages Area of the Niger Delta Aquatic 
System. 
W89-11340 5C 


ROCKY MOUNTAIN FOREST AND RANGE 
EXPERIMENT STATION, TEMPE, AZ. 
FORESTRY SCIENCES LAB. 
Physical Habitat Use by Loach Minnow, Tiar- 
oga cobitis (Pisces: Cyprinidae), in Southwestern 
Desert Streams. 
W89-11810 6G 


ROGALANDSFORSENING, STAVANGER 
(NORWAY). 
Stimulated Bioseparation of Oil and Cuttings. 
W89-11243 5D 


ROGOFF-WELLCOME MEDICAL RESEARCH 
INST., PETACH TIKVA (ISRAEL). DEPT. OF 
INTERNAL MEDICINE. 
Home Shower-Bath Pseudomonas Folliculitis. 
W89-11462 5C 


ROORKEE UNIV. (INDIA). DEPT. OF CIVIL 
ENGINEERING. 
Analysis of Nitrification during the Aerobic Di- 
gestion of Secondary Sludges, 
W89-11825 5D 


ROYAL HOLLOWAY AND BEDFORD NEW 
COLL., EGHAM (ENGLAND). DEPT. OF 
BIOLOGY. 
Changes in Na, K, Ca, Mg and Al Content of 
Submersed Leaf Litter, Related to Ingestion by 
the Amphipod Gammarus pulex (L). 
W89-11545 2H 


ROYAL INST. OF TECH., STOCKHOLM 
(SWEDEN). 
Solute Advection in Stratified Formations. 
W89-11769 2F 


RUAKURA SOIL AND PLANT RESEARCH 
STATION, HAMILTON (NEW ZEALAND). 
AQUATIC PLANT SECTION. 
Inorganic Suspenoids and Submerged Macro- 
phytes in Lake Whangape, New Zealand. 
W89-11327 2H 


RUTGERS - THE STATE UNIV., NEW 
BRUNSWICK, NJ. 
Rapid Rise of Shallow Groundwater Tables on 
Infiltration-Preliminary Results and Implications 
on Aquifer Contamination. 
W89-11935 2F 


SAN DIEGO STATE UNIV., CA. DEPT. OF 
CIVIL ENGINEERING. 
Mathematical Modeling of Fluvial Sand Deliv- 


ery. 
W89-11472 2J 


SCIENCE APPLICATIONS, INC., NEWPORT, 
RI 


Long-Term Sand Cap Stability: New York 
Dredged Material Disposal Site. 
W89-12094 SE 


SCIENTIFIC GROUP ON DUMPING OF THE 
LONDON DUMPING CONVENTION, IRISH 
SCIENCE AND TECHNOLOGY AGENCY, 
SHANNON, IRELAND. 
London Dumping Convention--Its Development 
and Significance to Marine Pollution Control, 
W89-11854 SE 


SCS ENGINEERS, INC., DUBLIN, CA. 
Winterization: Considerations and Efforts. 
W89-12037 5G 


SECRETARY OF THE OSLO AND PARIS 
COMMISSIONS, NEW COURT, 48 CAREY 
ST., LONDON, UNITED KINGDOM. 

Control of Land-based Pollutants from the Ex- 

periences of the Paris Commission. 

W89-11858 5G 


SEPAREX, CHAMPIGNEULLES (FRANCE). 
Solute Transport in Porous Media with Solid- 
Liquid Mass Transfer Limitations: Application 
to Ion Exchange. 

W89-11751 5B 


SHELL DEVELOPMENT CO., HOUSTON, TX. 
Activated Sludge Treatment of Ethoxylate Sur- 
factants at High Industrial Use Concentrations. 
W89-11086 5D 


SHIMANE UNIV., MATSUE (JAPAN). 
FACULTY OF SCIENCE. 
Continuous Growth and Clump Maintenance of 
Potamogeton Crispus L. in Narutoh River, 
Japan. 
W89-11364 2H 


SHIMIZU CONSTRUCTION CO. LTD., 
TOKYO (JAPAN). INST. OF TECH. 
Influence of Sulfate on Methane Fermentation in 
a Defined Medium. 
W89-11135 5D 


SHUAIBA AREA AUTHORITY, SAFAT 
(KUWAIT). 
In-Situ Adaptation of Activated Sludge by 
Shock Loading to Enhance Treatment of High 
Ammonia Content Petrochemical Wastewater. 
W89-11221 5D 


SIENA UNIV. (ITALY). DIPT. DI BIOLOGIA 
AMBIENTALE, 
Biotransformation of Mercury by Bacteria Iso- 
lated from a River Collecting Cinnabar Mine 
Waters. 
W89-11665 5B 


SITEL, TRIUNFO (BRAZIL). 
Use of Toxicity Tests for Assessing the Effluent 
of the South Petrochemical Complex Treatment 
System. 
W89-11230 5A 


SMITHSONIAN ENVIRONMENTAL 
RESEARCH CENTER, EDGEWATER, MD. 
Nitrogen and Carbon Dynamics in C3 and C4 
Estuarine Marsh Plants Grown under Elevated 
CO2 In Situ. 
W89-11530 2L 


SOCIETE GENERALE POUR 
L’AGRICULTURE, RUEIL-MALMAISON 
(FRANCE). 
Instrumental Detection of Coliform Bacteria for 
Industrial Control of Drinking Water Quality. 
W89-11095 5A 


SOIL AND WATER LTD., HELSINKI 
(FINLAND). 
Comparison of Centralized Versus Decentral- 
ized Wastewater Systems for Coastal Tourist 
Areas. 
W89-11354 5D 


SOIL TESTING ENGINEERS, INC., BATON 
ROUGE, LA. 
Electromagnetic Data Interpretation Using Mul- 
tivariate Least-Squares Regression. 
W89-11917 7C 
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SOUTH CAROLINA UNIV., COLUMBIA. BELLE W. BARUCH INST. FOR MARINE BIOLOGY 


SOUTH CAROLINA UNIV., COLUMBIA. 

BELLE W. BARUCH INST. FOR MARINE 

BIOLOGY AND COASTAL RESEARCH. 
Nitrogen Exchange Between a Portion of Vege- 
tated Salt Marsh and the Adjoining Creek. 
W89-11525 2L 


SOUTH CENTRAL CONNECTICUT 
REGIONAL WATER AUTHORITY, NEW 
HAVEN. 
Groundwater Protection Initiatives for the 
Public Drinking Water Supply in the Town of 
Cheshire, Connecticut. 
W89-11940 6E 


SOUTHAMPTON UNIV. (ENGLAND). DEPT. 
OF GEOGRAPHY. 
River Discharge Estimated from Channel Di- 
mensions. 
W89-11684 2E 


SOUTHAMPTON UNIV. (ENGLAND). DEPT. 
OF OCEANOGRAPHY. 
Distribution of Ichthyoplankton in Southamp- 
tom Water in Response to Low Oxygen Levels 
Produced by a Mesodinium rubrum Bloom, 
W89-11675 2L 


SOUTHERN CALIFORNIA METROPOLITAN 
WATER DISTRICT, LA VERNE. WATER 
QUALITY BRANCH. 

Nitrifying Bacteria in a Chloraminated Drinking 

Water System. 

W89-11132 SF 


SOUTHERN ILLINOIS UNIV. AT 
CARBONDALE. DEPT. OF GEOGRAPHY. 
Forecasting Urban Water Use: The IWR-MAIN 
Model. 
W89-11165 6D 


SOUTHERN WATER AUTHORITY, 
WORTHING (ENGLAND). 
Approach to Sewage Treatment for the Coastal 
Towns of the Isle of Thanet, England, 
W89-11348 5D 


SOUTHERN WATER AUTHORITY, 
WORTHING (ENGLAND). EAST SUSSEX 
WATER AND DRAINAGE DIV. 
Rainfall Variation and Some Implications for 
Flooding in the Allan Catchment, Central Scot- 
land. 
W89-11566 2B 


SOUTHWEST TEXAS STATE UNIV., SAN 
MARCOS, AQUATIC STATION. 
Seasonal Comparison of Leaf Processing in a 
Texas Stream. 
W89-11297 2H 


SPLIT UNIV. (YUGOSLAVIA). FACULTY OF 
CIVIL ENGINEERING SCIENCES. 
Wastewater Treatment and Disposal in the City 
of Dubrovnik. 
W89-11351 5D 


SRI VENKATESWARA UNIV., TIRUPATI 
(INDIA). PESTICIDE AND INDUSTRIAL 
TOXICOLOGY CENTRE. 
Histopathological Alterations in the Liver of 
Freshwater Teleost Tilapia mossambica in Re- 
sponse to Cadmium Toxicity. 
W89-11734 5C 


STATE UNIV. OF NEW YORK AT ALBANY. 
DEPT. OF BIOLOGICAL SCIENCES. 
Strong Effects of Foraging Minnows on a 
Stream Benthic Invertebrate Community. 
W89-11370 2H 


STATE UNIV. OF NEW YORK AT BUFFALO. 
DEPT. OF GEOGRAPHY. 
Distribution of Depth of Overland Flow on 
Desert Hillslopes and Its Implications for Mod- 
eling Soil Erosion. 
W89-11381 2s 
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STATE UNIV. OF NEW YORK AT STONY 
BROOK. MARINE SCIENCES RESEARCH 


CENTER. 
Relationships between Si, Al, and Fe Deposited 
on Filter-Covered Glass Substrates in Marine 
Sediments and in Suspensions of Sediments and 
Standard Clays. 
W89-11216 2L 


STEARNS AND WHEELER, CAZENOVIA, NY. 
Groundwater Monitoring in Karstic Terrain: A 
Case Study of a Landfill in Northern New York. 
W89-11920 2F 


STELOR RESEARCH GROUP, NANCY 
(FRANCE). 
Biofilm Growth in a Drinking Water Network: 
A Preliminary Industrial Pilot-Plant Experiment. 
W89-11084 5F 


STEPHEN F. AUSTIN STATE UNIV., 
NACOGDOCHES, TX. SCHOOL OF 
FORESTRY. 

Comparison of Methods of Estimating Mean 

Watershed Slope, 

W89-11794 2E 


STOCKHOLM UNIV. (SWEDEN). DEPT. OF 
GEOLOGY. 
Natural and Anthropogenic Components in Bulk 
Precipitation at Blido (Archipelago of Stock- 
holm). 
W89-11770 5B 


STORCH ENGINEERS, FLORHAM PARK, NJ. 
Applications of Field Headspace Analysis and 
Soil Gas Analysis Using an Organic Vapor 
Meter to Assist in Identifying Laboratory 
Sample Locations. 

W89-12061 5B 


STRASBOURG-1 UNIV. (FRANCE), FACULTE 
DE PHARMACIE. 
Interactions Between Free-Living Amoebae and 
Legionella in the Environment. 
W89-11102 5A 


STUTTGART UNIV. (GERMANY, F.R.). INST. 
FUER SIEDLUNGSWASSERBAU, 
WASSERGUTEWIRTSCHAFT UND 
ABFALLTECHNIK. 
Biological Elimination of Dichloromethane from 
Contaminated Groundwater-Interference by 
Components of the Groundwater. 
W89-11123 5G 


SUFFOLK COUNTY WATER AUTHORITY, 
OAKDALE, NY. 
Suffolk County Water Authority Watershed 
Protection Strategy. 
W89-11942 6A 


SUSQUEHANNA RIVER BASIN 
COMMISSION, HARRISBURG, PA. 
Estimate of the Occurrence and Distribution of 
Toxicants in Streambed Sediments of the Sus- 
quehanna River System. 
W89-12101 5B 


Water Quality of Interstate Streams in the Sus- 
quehanna River Basin Monitoring Report 2: 
Water Year 1988 (October 1987-September 


1988). 
W89-12102 5B 


West Branch Susquehanna River Subbasin: Low 
Flow Management Framework Plan. 
W89-12103 6D 


Preliminary Analysis of Nutrient Monitoring 
Data for the Susquehanna River and Selected 
Tributaries: January 1, 1985-December 31, 1987. 
W89-12104 2E 


SWEET-EDWARDS/EMCON, KELSON, WA. 
Industrial Plant Expansion: Groundwater and 
Soil Cleanup. 

W89-12021 5G 


SYBRON CHEMICALS, INC., SALEM, VA. 
Impact of Chemostat Discharge Containing Oil 
Degrading Bacteria on the Biological Kinetics of 
a Refinery Activated Sludge Process, 
W89-11087 5D 


Biodegradation and Growth Kinetics of Enrich- 
ment Isolates on Benzene, Toluene, and Xylene. 
W89-11148 5B 


TECHNICAL ASSESSMENT SYSTEMS, INC., 
WASHINGTON, DC. 

Laser/Microbe Bioassay System. 

W89-12015 5A 


TECHNICAL UNIV. OF DENMARK, LYNGBY. 
DEPT. OF SANITARY ENGINEERING. 
Determination of Active Biomass. 
W89-11099 5D 


TECHNICAL UNIV. OF ISTANBUL 
(TURKEY). DEPT. OF CIVIL ENGINEERING. 
Use of Dimensionless Parameters in Design of 
Cascade-Connected Reactors. 
W89-11467 5D 


TECHNION - ISRAEL INST. OF TECH., 
HAIFA. SHERMAN CENTER FOR 
RESEARCH IN ENVIRONMENTAL AND 
WATER RESOURCES ENGINEERING. 
Survival of Pathogenic Bacteria in Elevated 
Temperature Oxidation Ponds. 
W89-11357 5D 


TECHNISCHE UNIV. BERLIN (GERMANY, 
F.R.). DEPT. OF HYGIENE. 
Biochemical Methods for Automated Bacterial 
Identification and Testing Metabolic Activities 
in Water and Wastewater. 
W89-11100 7B 


Application of Microtitration Technique for 
Most Probable Number Estimation of Bacteria. 
W89-11126 SA 


Occurrence of Filamentous Bacteria in Activat- 
ed Sludge (Bulking Sludge), Isolation and Char- 
acterization. 

W89-11146 5D 


TECHNISCHE UNIV. MUENCHEN, 
FREISING (GERMANY, F.R.). LEHRSTUHL 
FUER BOTANIK. 
Enzyme Immunoassays for the Determination of 
Pesticides in Water (Enzyminnunoassays zur 
Bestimmung von Pfl h 
Wasser). 
W89-11436 5A 





hut zmitteln im 


TECHNISCHE UNIV. MUENCHEN 
(GERMANY, F.R.). INST. FUER 
WASSERCHEMIE UND CHEMISCHE 
BALNEOLOGIE. 
Determination of Organophosphorous Com- 
pounds and Carbamates by Their Inhibition of 
Cholinesterase. Part 1: Inhibition Values on Im- 
mobilized Cholinesterase (Bestimmung von 
Phosphorpestiziden und Insektiziden Carbama- 
ten Mittels Choli h ) 


5. 


W89-11434 5A 





Biotest to Determine Herbicides in Water: Meth- 
ods and First Results (Biotest als Summenpara- 
meter zur Bestimmung von Herbiziden im 
Wasser: Methodische Grundlagen). 

W89-11435 5A 


TEL-AVIV UNIV. (ISRAEL). INST. FOR 

NATURE PRESERVATION RESEARCH. 
Effects of an Upland Impoundment on Structur- 
al and Functional Properties of a Small Stream 
in a Basaltic Plateau (Golan Heights, Israel). 
W89-11705 6G 





TENNESSEE COOPERATIVE FISHERY 
RESEARCH UNIT, COOKEVILLE. 
Seasonal Variation in the Composition of the 
Drift Below a Peaking Hydroeletric a. 
W89-11695 


TENNESSEE EASTMAN CO., KINGSPORT. 
Wastewater Treatment: Maximum Flexibility on 
a Commercial Scale. 
W89-11455 5D 


TENNESSEE TECHNOLOGICAL UNIV., 
COOKEVILLE. DEPT. OF CIVIL 
ENGINEERING. 

Manganese Oxidation Related to the Releases 

from Reservoirs. 

W89-11175 5B 


TENNESSEE VALLEY AUTHORITY, 
KNOXVILLE. ENVIRONMENTAL QUALITY 
STAFF. 
Unified Management of Surface and Ground- 
water _— Through Clean Water Act Au- 


thoriti 
w9-1 13 1278 5G 


TEXAS A AND M UNIV., COLLEGE 
STATION. DEPT. OF AGRICULTURAL 
ECONOMICS. 

Brushland Management for Increased Water 

Yield in Texas. 

W89-11174 3B 


TEXAS A AND M UNIV., COLLEGE 
STATION. DEPT. OF CIVIL ENGINEERING. 
Prevention and Control of Oil and Hazardous- 
Material Spills. 
W89-11901 5G 


TEXAS A AND M UNIV., COLLEGE 
STATION. DEPT. OF GEOLOGY. 
Disposal of Nuclear Waste: A Problem in Mass 


Management, 
W89-11279 5E 


TEXAS A AND M UNIV., COLLEGE 
STATION. DEPT. OF WILDLIFE AND 
FISHERIES SCIENCES, 
Patterns of Herpetofaunal Species Richness: Re- 
lation to Temperature, Precipitation, and Vari- 
ance in Elevation. 
W89-11294 2H 


TEXAS AGRICULTURAL EXPERIMENT 
STATION, COLLEGE STATION. 
Economic Impacts of the Limited Irrigation- 
Dryland (LID) Furrow Irrigation System. 
W89-11799 3F 


TEXAS RESEARCH INST., INC., AUSTIN. 
Chemical Compatibility Testing of Geosynthe- 
tics to be used as Containment Barriers in Haz- 
ardous Waste Management. 

W89-12030 8G 


TEXAS TECH UNIV., LUBBOCK. DEPT. OF 
CHEMISTRY AND BIOCHEMISTRY. 
Determination of Total Mercury in Water and 
Urine by a Gold Film Sensor Following Fen- 
ton’s Reagent Digestion. 
W89-11635 5A 


TEXAS TECH UNIV., LUBBOCK. DEPT. OF 
CIVIL ENGINEERING. 
Evaluation of Proposed Animal Manure Han- 


dling Practices. 

W89-11978 5E 
TEXAS UNIV. AT AUSTIN. BUREAU OF 
ECONOMIC GEOLOGY. 


Hydrogeology of Sedimentary Basins. 
W89-11373 


TEXAS UNIV. AT AUSTIN. DEPT. OF 
GEOLOGICAL SCIENCES. 
Estimating Water Table Altitudes for Regional 
Groundwater Flow Modeling, U.S. Gulf Coast. 
W89-11276 2F 


TEXAS UNIV. AT AUSTIN, PORT ARANSAS. 


sponses 
W89-11844 


TEXAS UNIV. AT DALLAS, RICHARDSON. 
GRADUATE PROGRAM IN 


Mode! 
W89-11788 
TEXAS UNIV. AT EL PASO. DEPT. OF CIVIL 
ENGINEERING. — 
Optimizes Coagulant Dosages. 


Water Plant Optimizes 
W89-11632 5F 


TEXAS UNIV. AT SAN ANTONIO. 
Risk Assessment for Hazardous 
tainment Structure. 

W89-12055 


TEXAS UNIV., AUSTIN. BUREAU OF 
ECONOMIC GEOLOGY. 
Brine Discharge and Salinization, Concho River 
Watershed, West Texas. 
W89-11280 5B 


TEXAS UNIV. MEDICAL SCHOOL AT 
HOUSTON. 
Detection of Piluslike Structures on Clinical and 
Environmental Isolates of Vibrio vulnificus. 
W89-11502 5C 


THAMES WATER AUTHORITY, LONDON 

(ENGLAND). REGIONAL LAB. SERVICES. 
Legionella and Public Water Supplies. 
W89-11070 5A 


TOHOKU GAKUIN UNIV., SENDAI (JAPAN). 
DEPT. OF CIVIL ENGINEERING. 
Ecological Study on Anaerobic Sludge Bulking 
Caused by Filamentous Bacterial Growth in an 
Anaerobic Contact Process. 
W89-11098 5D 


TOHOKU UNIV., SENDAI (JAPAN). 
BIOLOGICAL INST. 
Study of Sewage Sludge Treatment by Meio- 
benthos, Nitocra sp. and Macrobenthos, 
Neanthes japonica (Izuka). 
W89-11584 5D 


Biological Survey on the Brackish Tidal Flats of 
Sinoeri (Namyang) and the Nagdong River Es- 
tuary, Korea. 

W89-11585 2L 


Diatom Assemblages Associated with Sediment 
in Ogryudeung Sand Bar of the Nagdong River 
Estuary, Korea. 

W89-11586 2L 


TOHOKU UNIV., SENDAI (JAPAN). DEPT. 
OF CIVIL ENGINEERING. 
Evaluation of the NH4-N and DOC Removal 
Efficiency by Submerged Biofilm Process in Tap 
Water Supply Pretreatment System. 
W89-11151 SF 


TOKYO UNIV. (JAPAN). OCEAN RESEARCH 


INST. 
Use of the Structural Model for the Assessment 
of Environmental Impact on Coastal Fisheries: 
Principles and Procedures, 
W89-11289 5C 


Use of the Structural Model for the Assessment 
of Environmental Impact on 0 Fisheries: 
an Application, 

W89-11290 4c 


TORONTO UNIV. (ONTARIO). DEPT. OF 
CIVIL ENGINEERING. 
Low Cost Wastewater Treatment Facilities for 
Rural Areas. 
W89-11979 5D 


UNION PACIFIC RAILROAD, OMAHA, NE. 


TORONTO UNIV. (ONTARIO). DEPT. OF 
GEOGRAPHY. 
Terrain-Based Watershed Information System, 
W89-11286 10D 


TRANSFIELD, INC., IRVINE, CA. 
Floc-Load as it Relates to Transfer 
of Soluble Substrate and Sludge Bulking Con- 
trol. 
W89-11142 5D 


TRINITY COLL., DUBLIN (IRELAND). DEPT. 
OF ZOOLOGY. 
Concentrations of Dichlorvos in Beirtreach Bui 
Bay, Ireland. 
W89-11422 5B 


TSINGHUA UNIV., BEIJING (CHINA). DEPT. 
OF ENVIRONMENTAL ENGINEERING. 
Study of the Feasibility of Using Activated 
Sludge as Seed Material for an Anaerobic Reac- 
tor, 
W89-11134 5D 


Study of Contacting Systems in Water and 
Wastewater Disinfection by Ozone: I. Mecha- 
nism of Ozone Transfer and Inactivation Related 
to the Contacting Method Selection, 

W89-11687 5D 


Study of Contacting Systems in Water and 
Wastewater Disinfection by Ozone: I. Mathe- 
matical Models of the Ozone Disinfection Proc- 
ess with a Static Mixer, 

W89-11688 5D 


TUCSON WATER DEPT., AZ. 
Long-Range Financial Planning for Water Utili- 
ties. 


W89-11736 SF 


TUFTS UNIV., MEDFORD, MA. DEPT. OF 
CIVIL ENGINEERING. 
Low-Flow Frequency Analysis Using Probabili- 
ty-Plot Correlation Coefficients. 
W89-11600 2E 


TULSA UNIV., OK. FACULTY OF 
BIOLOGICAL SCIENCE, 
Instream Flow Predictions and Management 
Options for Biota Affected by Peaking-Power 


6G 


TVARMINNE ZOOLOGICAL STATION 
(FINLAND). 
Development of Bacterioplankton During 
Winter and Early Spring at the Entrance to the 
Gulf of Finland, Baltic Sea. 
W89-11311 2L 


ULSTER UNIV., COLERAINE (NORTHERN 
IRELAND). DEPT. OF BIOLOGY. 
Diurnal Changes in Zooplankton Respiration 
Rates and the Phytoplankton Activity in Two 
Chilean Lakes. 
W89-11660 2H 


UNION CARBIDE CORP., SOUTH 
CHARLESTON, WV. 
Recovery of DNAPL--Theory and Practice. 
W89-12070 5G 


UNION PACIFIC RAILROAD, OMAHA, NE. 
Site-Specific In situ Treatment Process Develop- 
ment Program for a Wood Preserving Site, 
W89-12025 5G 
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UNITED NATIONS ENVIRONMENT PROGRAMME, ATHENS (GREECE). CO-ORDINATING 


UNITED NATIONS ENVIRONMENT 
PROGRAMME, ATHENS (GREECE). CO- 
ORDINATING UNIT FOR THE 
MEDITERRANEAN ACTION PLAN. 
UNEP Guidelines for the Protection of the 
Marine Environment Against Pollution from 
Land-based Sources: Their Implementation in 
the Mediterranean. 
W89-11853 5G 


UNITIKA LTD., UJI (JAPAN). 
Activated Sludge Treatment of Wastewater 
from a Nylon 6 Manufacturing Plant. 
W89-11223 5D 


UNIVERSIDADE FEDERAL DO RIO DE 
JANEIRO (BRAZIL). DEPT. OF 
METEOROLOGY. 

Further FGGE Forecasts for Amazon Basin 

Rainfall. 

W89-11686 2B 
UNIVERSIDADE FEDERAL DO RIO 


GRANDE DO SUL, PORTO ALEGRE 
B 


RAZIL). 
Effect of Petrochemical Activated Sludge on 


Soil Properties. 
W89-11225 5E 


UNIVERSIDADE NOVA DE LISBOA 
(PORTUGAL). FACULDADE DE CIENCIAS E 
TECNOLOGIA. 

Sulfate Reduction in Acidogenic Phase Anaero- 

bic Digestion. 

W89-11117 5D 


Model for the Estimation of Annual Production 
Rates of Macrophyte Algae, 
W89-11365 2L 


UNIVERSITA DEGLI STUDI ’LA SAPIENZA’, 
ROME (ITALY). DIPT. DI CHEMICA. 
Extraction and Isolation of Triazine Herbicides 
from Water and Vegetables by a Double Trap 
Tandem System. 
W89-11300 SA 


UNIVERSITE DES SCIENCES ET DE LA 

TECHNOLOGIE HOUARI BOUMEDIENE, 

ALGIERS (ALGERIA). INST. DE BIOLOGIE. 
Compatible Organic Solutes and Salt Tolerance 
in Seedlings of Three Annual Medicago Species 
(Solutes Organiques Compatibles et Tolerance 
au Chlorure de Sodium chez les Jeunes Plantes 
de Trois Especes Annuelles du Genre Medi- 


cago). 
W89-11398 3C 


UNIVERSITE DU MAINE, LE MANS 
(FRANCE). DEPT. DE GEOLOGIE. 
Ecological Zonation of the Hyperhaline Estuary 
of the Casamance River (Senegal): Foraminifera, 
Zooplankton and Abiotic Variables. 
W89-11558 2L 


UNIVERSITE LIBRE DE BRUXELLES 
(BELGIUM). GROUPE DE MICROBIOLOGIE 
DES MILIEUX AQUATIQUES. 
Bacterioplanktonic Biomass and Production in 
the River Meuse (Belgium). 
W89-11554 2H 


UNIVERSITY COLL., CARDIFF (WALES). 
DEPT. OF BIOCHEMISTRY. 
Distribution of Planktonic Bacteria Capable of 
Degrading Sodium Dodecyl Sulphate (SDS) in a 
Polluted South Wales River. 
W89-11647 5B 


UNIVERSITY OF NEW ENGLAND, 
ARMIDALE (AUSTRALIA). DEPT. OF 
BOTANY. 
Flexibility of Life Cycle Patterns as a Mecha- 
nism for Tolerance of Fluctuation of Environ- 
mental Conditions by Aquatic Plants. 
W89-11324 2H 
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UNIVERSITY OF PETROLEUM AND 
MINERALS, DHAHRAN (SAUDI ARABIA). 
WATER RESOURCES AND ENVIRONMENT 
DIV. 

Metal Contamination of Drinking Water from 

Corrosion of Distribution Pipes. 

W89-11651 5B 


UNIVERSITY OF SOUTHERN CALIFORNIA, 
LOS ANGELES. ENVIRONMENTAL 
ENGINEERING PROGRAM. 

Microbial Ecosystem in Petroleum Waste Land 

Treatment, 

W89-11109 5D 


UNIVERSITY OF STRATHCLYDE, GLASGOW 
(SCOTLAND). DEPT. OF CIVIL 
ENGINEERING. 
Models of Dam-Break Flow in R-T Space. 
W89-11207 8B 


UNIVERSITY OF THE WITWATERSRAND, 
JOHANNESBURG (SOUTH AFRICA). DEPT. 
OF BOTANY. 
Decomposition of Paspalum distichum L.: Meth- 
odology in Seasonally Inundated Systems. 
W89-11323 2H 


UNIVERSITY OF THE WITWATERSRAND, 
JOHANNESBURG (SOUTH AFRICA). WATER 
SYSTEMS RESEARCH PROGRAMME. 
Water and Wastewater Systems Analysis. 
W89-12117 6A 


UNIVERSITY OF WALES INST. OF SCIENCE 
AND TECHNOLOGY, CARDIFF. DEPT. OF 
APPLIED BIOLOGY. 
Chronic Toxicity of Cadmium to Chironomus 
riparius Meigen--Effects upon Larval Develop- 
ment and Adult Emergence. 
W89-11659 sc 


UNIVERSITY OF WESTERN ONTARIO, 
LONDON. DEPT. OF GEOLOGY. 
Metal Interactions with Microbial Biofilms in 
Acidic and Neutral pH Environments. 
W89-11512 2K 


UNIVERSITY OF WESTERN ONTARIO, 
LONDON. DEPT. OF ZOOLOGY. 
Effects of Source and Destination on Growth 
and Metal Uptake in Freshwater Clams Recipro- 
cally Transplanted Among South Central Ontar- 
io Lakes, 
W89-11541 sc 


UNIVERSITY OF WYOMING RESEARCH 
CORP., LARAMIE. WESTERN RESEARCH 
INST. 
Underground Coal Gasification Contaminant 
Control Program: Simulation of Postburn UCG 
Contaminant Production. 
W89-12114 5B 


UPPSALA UNIV. (SWEDEN). 
LIMNOLOGISKA INSTITUTIONEN. 
Comparison of Algal C14-Uptake and Growth 
Rate in situ and in vitro. 
W89-11315 2H 


Light Utilization Efficiency as a Function of 
Stored CO2 in Leaves of Some Acidtolerant 
Aquatic Macrophytes. 

W89-11321 2H 


Adenine Incorporation into DNA as a Measure 
of Microbial Production in Freshwaters. 
W89-11524 2H 


Characterization of Phytoplankton Extracellular 
Products (PDOC) and Their Subsequent Uptake 
by Heterotrophic Organisms in a Mesotrophic 
Forest Lake. 

W89-11559 2H 


URS CONSULTANTS, INC., LONG BEACH, 
CA. SOLID AND HAZARDOUS WASTE 
MANAGEMENT PROGRAMS. 
Innovative On-Site Treatment/Destruction 
Technologies for Remediation of Contaminated 
Sites. 
W89-11902 SE 


UTAH STATE UNIV., LOGAN. DEPT. OF 
RANGE SCIENCE AND ECOLOGY CENTER. 
Livestock Grazing--A Nonpoint Source of 
Water Pollution in Rural Areas. 
W89-11977 5B 


UTRECHT RIJKSUNIVERSITEIT 
(NETHERLANDS). DEPT. OF PLANT 
ECOLOGY. 
Comparative Study on Nutrient Cycling in Wet 
Heathland Ecosystems: II. Litter Decomposition 
and Nutrient Mineralization, 
W89-11531 2H 


VANDERBILT UNIV., NASHVILLE, TN. 
Treatment of Petrochemical Wastewaters-The 
State of the Art. 

W89-11218 5D 


VEBA OEL A.G., GELSENKIRCHEN 
(GERMANY, F.R.). 
Gasification and Pyrolysis of Sewage Sludges 
(Verwertung von Klaerschlamm). 
W89-11638 5D 


VERMONT DEPT. OF WATER RESOURCES, 
MONTPELIER. 
Spray Disposal of Treated Domestic 
Wastewater on Upland Fragipan Soils in a 
Severe Winter Climate. 
W89-11955 SE 


VILLANOVA UNIV., PA. DEPT. OF 
CHEMICAL ENGINEERING. 
Suitability of Ion Exchange Resins for the Re- 
moval of Cadmium from Wastewaters. Part I: 
Selection of Resins, 
W89-11505 5D 


VIRGINIA POLYTECHNIC INST. AND STATE 
UNIV., BLACKSBURG. 
Evaluation of the Standard Elutriate Test as an 
Estimator of Contaminant Release at the Point 
of Dredging, 
W89-12075 5A 


VIRGINIA POLYTECHNIC INST. AND STATE 
UNIV., BLACKSBURG. CENTER FOR 
ENVIRONMENTAL AND HAZARDOUS 
MATERIAL STUDIES. 
Establishing and Maintaining Laboratory-Based 
Microcosms of Riffle Insect Communities: Their 
Potential for Multispecies Toxicity Tests. 
W89-11656 5A 


VIRGINIA POLYTECHNIC INST., 
BLACKSBURG. DEPT. OF BIOLOGY. 
Effects of Stream Order and Season on Mineral- 
ization of C(14)-Phenol in Streams. 
W89-11416 2H 


VIRGINIA POLYTECHNIC INST., 
BLACKSBURG. DEPT. OF CIVIL 
ENGINEERING. 

Relationship Between Subsurface Biodegrada- 

tion Rates and Microbial Density. 

W89-11617 5B 


VIRGINIA UNIV., CHARLOTTESVILLE. 
DEPT. OF ENVIRONMENTAL SCIENCES. 
Geochemical Environment, 
W89-11589 








Acidification of Native Brook Trout Streams in 
Virginia. 
W89-11776 5B 


VIRGINIA WATER RESOURCES RESEARCH 
CENTER, BLACKSBURG. 
Homeowner’s Guide to Domestic Wells, 
W89-11888 5G 


VOLCANI INST. OF AGRICULTURAL 
RESEARCH, BET-DAGAN (ISRAEL). INST. OF 
SOIL AND WATER. 
Effect of Low Electrolyte Concentration on Hy- 
draulic Conductivity of Clay-Sand-Hydroxy 
Polymers Systems. 
W89-11573 2G 


Incubation Studies of the Fate of Organic Nitro- 
gen in Soils Amended with Activated Sludge. 
W89-11574 SE 


VRIJE UNIV., AMSTERDAM 
(NETHERLANDS). DEPT. OF 
HYDROGEOLOGY AND GEOGRAPHICAL 
HYDROLOGY. 

Nutrient Content of Bulk Precipitation in South- 

central Java, Indonesia. 

W89-11820 21 


WARRNAMBOOL INST. OF ADVANCED 

EDUCATION (AUSTRALIA). FACULTY OF 

APPLIED SCIENCE AND TECHNOLOGY. 
Hydrology of a Small Wet Catchment. 
W89-11285 2A 


Container Adsorption of Tributyltin (TBT) 
Compounds: Implications for Environmental 
Analysis. 

W89-11624 5A 


WASHINGTON STATE UNIV., PULLMAN. 
DEPT. OF CIVIL AND ENVIRONMENTAL 
ENGINEERING. 

Applied Hydraulic Transients. 

W89-11998 8B 


WASHINGTON UNIV., SEATTLE. COLL. OF 
FOREST RESOURCES. 
Kinetics of Methane-Oxidizing Biofilms for Deg- 
radation of Toxic Organics. 
W89-11092 5B 


Degradation of Trichloroethylene by Methano- 
trophic Bacteria in a Laboratory Column of 
Saturated Aquifer Material. 

W89-11093 5G 


WASHINGTON UNIV., SEATTLE. DEPT. OF 
GEOLOGICAL SCIENCES. 
Ground Water in an Upland Valley, the Linger- 
ing Influence of a Glacial Lake: Williamstown, 
Massachusetts. 
W89-11945 2F 


WATER RESEARCH CENTRE, 
MEDMENHAM (ENGLAND). MEDMENHAM 
LAB. 
Destruction of Salmonellas, Enteroviruses and 
Ova of Parasites in Wastewater Sludge by Pas- 
teurization and Anaerobic Digestion. 
W89-11116 5D 


WATER RESEARCH COMMISSION, 
PRETORIA (SOUTH AFRICA). 
Overall Effect on Annual Costs of a Reduction 
in Water Use with Separate Metering of Flats in 
Pretoria. 
W89-11747 3D 


WATERLOO UNIV. (ONTARIO). DEPT. OF 
BIOLOGY. 
Evaluation of the Metabolism of Sestonic and 
Epilithic Communities in Running Waters Using 
an Improved Chamber Technique, 
W89-11547 2H 
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WISCONSIN UNIV.-MADISON. DEPT. OF PLANT PATHOLOGY. 


WATERLOO UNIV. (ONTARIO). INST. FOR 
GROUND WATER 
Tritium as an Indicator of Recharge ond Disper- 
sion in a Groundwater System in Central Ontar- 
io. 
W89-11753 5F 


Atmospheric Sulfur Deposition 1950-1985 In- 
ferred from Sulfate in Groundwater. 
W89-11754 5B 


WATERLOOPKUNDIG LAB. TE DELFT 
(NETHERLANDS). 


Water Quality Management Plan North Sea: 
Framework for Analysis. 
W89-11995 5G 


Management of Toxic Materials in an Interna- 
tional Setting: A Case Study of Cadmium in the 
North Sea. 

W89-11996 5G 


WEIZMANN INST. OF SCIENCE, 
REHOVOTH (ISRAEL). DEPT. OF ISOTOPE 
RESEARCH. 
Deuterium in the Dead Sea: Remeasurement and 
Implications for the Isotopic Activity Correc- 
tion in Brines. 
W89-11407 7B 


WEST CHESTER UNIV. OF PENNSYLVANIA. 
DEPT. OF BIOLOGY. 
Fungi from Potable Water: Interaction with 
Chlorine and Engineering Effects. 
W89-11090 SA 


WEST VIRGINIA UNIV., MORGANTOWN. 

DIV. OF PLANT AND SOIL SCIENCES, 
Survival of Chlorine-Injured Enterotoxigenic 
Escherichia coli in an In Vitro Water System. 
W89-11513 5F 


WESTERN AUSTRALIA UNIV., NEDLANDS. 
CENTRE FOR WATER RESEARCH. 
Two Dimensional Modelling of Reservoir Out- 
flows. 
W89-11336 2H 


WESTERN AUSTRALIA UNIV., NEDLANDS. 
DEPT. OF CIVIL ENGINEERING. 
Static Equilibrium Bays: New Relationships. 
W89-11470 2L 


Applications of Headland Control. 
W89-11471 23 


WESTERN AUSTRALIA UNIV., NEDLANDS. 
DEPT. OF ZOOLOGY. 
Distributional Ecology of Red-capped Plover, 
Charadrius ruficapillus (Temminck, 1822), on 
Western Australian Salt Lakes. 
W89-11295 2H 


WESTERN CONNECTICUT STATE UNIV., 
DANBURY. DEPT. OF BIOLOGICAL AND 
ENVIRONMENTAL SCIENCES. 
Multivariate Statistical Analysis of the Factors 
Controlling the Distribution of Scaled Chryso- 
phytes. 
W89-11520 2H 


WESTERN WASHINGTON UNIV., 
BELLINGHAM. INST. FOR WATERSHED 
STUDIES. 

Estimated Background Concentrations of Sul- 

fate in Dilute Lakes. 

W89-11785 5B 
WESTON (ROY F.), INC., NORTHBROOK, IL. 
SPER DIV. 

Oil Spill Remedial Actions: Two Case Histories. 

W89-12040 5G 


WESTON (ROY F.), INC., WEST CHESTER, 
PA, 
In Situ Flushing and Bioreclamation Technol- 
ogies at a Creosote-Based Wood Treatment 
Plant. 
W89-12014 5G 


Evaluation of Remedial Alternatives for an Inac- 
tive Industrial Landfill. 
W89-12032 5G 


WILSON (LEE) AND ASSOCIATES, INC., 
SANTA FE, NM. 
Addition of a Climate Variable to the Howe and 


Linaweaver Western Sprinkling Equation. 
W89-11750 3D 


WINDSOR UNIV. (ONTARIO). DEPT. OF 
BIOLOGY. 
Continuity of Main Stream River Bacteria Dem- 
onstrated by Factor Analysis. 
W89-11307 5C 


Patterns of Benthic Invertebrate Assemblages in 
Rivers of Northwestern North America. 
W89-11546 2H 


WISCONSIN DEPT. OF NATURAL 
RESOURCES, MADISON. 
Effects of Submergent Moss on Sediment Sulfate 
Reduction Rates. 
W89-11342 2H 


Effects of Acidification on the Invertebrate Por- 
tion of the Aufwuchs in a Mesocosm Experi- 
ment, 

W89-11343 5c 


WISCONSIN DEPT. OF NATURAL 
RESOURCES, MADISON. BUREAU OF 
SOLID WASTE MANAGEMENT. 

Volatile Organic Compounds in Groundwater 

and Leachate at Wisconsin Landfills. 

W89-11891 5B 


WISCONSIN DEPT. OF NATURAL 
pan te WAUPACA, TROUT 


RESOURCE UNIT. 
Compendium of 45 Trout Stream Habitat Devel- 
opment Evaluations in Wisconsin During 1953- 
1985, 
W89-12131 2H 


WISCONSIN GEOLOGICAL AND NATURAL 
HISTORY SURVEY, MADISON. 
Soil Absorption of Septic Tank Effluent: A 
Field Study of Some Major Soils in Wisconsin. 
W89-11884 SE 


WISCONSIN UNIV.-MADISON. CENTER FOR 
LIMNOLOGY. 
Early Zooplankton Response to Experimental 
Acidification in Little Rock Rock Lake, Wisconsin, 
USA. 
W89-11344 $C 


Replication and Treatment Strength in Whole- 
lake Experiments. 
W89-11371 2H 


WISCONSIN UNIV.-MADISON. DEPT. OF 


Large-scale Spatial Trends in Glacial and Gla- 
ciofluvial Sediments. 
W89-11302 2 


WISCONSIN UNIV.-MADISON. DEPT. OF 
PLANT PATHOLOGY. 
Pathogenicity of the Fungus, Colletotrichum 
Gloeosporioides (Penz.) Sacc., to Eurasian Wa- 
termilfoil (Myriophyllum Spicatum L). 
W89-11363 4A 
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WISCONSIN UNIV., MADISON. DEPT. OF SOIL SCIENCE. 


WISCONSIN UNIV., MADISON. DEPT. OF 
SOIL SCIENCE, 
Use of Soil for Disposal and Treatment of Septic 
Tank Effluent. 
W89-11961 5D 


Improved Field Techniques for Hydraulic Prop- 
erties of Soils. 
W89-11968 7B 


WISCONSIN UNIV., MADISON. INST. FOR 
ENVIRONMENTAL STUDIES. 
Photosynthetic Characters of a Deepwater 
Bryophyte from a Clear, Oligotrophic Lake in 
Wisconsin, U.S.A. 
W89-11317 2H 


Seasonal Studies of Resource Allocation in a 
Deepwater Brypophyte from a Clear Lake in 
Wisconsin, U.S.A. 

W89-11318 2H 


WISCONSIN UNIV.-MADISON. SMALL 

SCALE WASTE MANAGEMENT PROGRAM. 
On-Site Household Wastewater Treatment Al- 
ternatives--Laboratory and Field Studies. 
W89-11973 5D 


WISCONSIN UNIV.-MILWAUKEE. CENTER 
FOR GREAT LAKES STUDIES. 
Sediment Reworking and Transport in Eastern 
Lake Superior: In Situ Rare Earth Element 
Tracer Studies. 
W89-11183 2H 


Submersible-Deployed Video Sediment-Profile 
Camera System for Benthic Studies. 
W89-11184 7B 


Variations in Sediment Accumulation Rates and 
the Flux of Labile Organic Matter in Eastern 
Lake Superior Basins. 

W89-11189 2H 


Distributions of Manganese, Iron, and Manga- 
nese-Oxidizing Bacteria in Lake Superior Sedi- 
ments of Different Organic Carbon Content. 

W89-11190 2H 


Methane Oxidation in Lake Superior Sediments. 
W89-11192 2H 


Burbot (Lota lota) Biogenic Sedimentary Struc- 
tures in Lake Superior. 
W89-11196 2H 


WISCONSIN UNIV.-MILWAUKEE. DEPT. OF 
CIVIL ENGINEERING. 
Management Functions for Effective Controls of 
Groundwater Contamination. 
W89-11489 5G 


WISCONSIN UNIV.-MILWAUKEE. DEPT. OF 
GEOLOGICAL SCIENCES, 
In Situ Studies of Organism-Sediment Relation- 
ships in the Caribou Island Basin, Lake Superior. 
W89-11193 2H 


WISCONSIN UNIV.-PARKSIDE, KENOSHA. 
DEPT. OF GEOLOGY. 
Drought Indicated in Carbon-13/Carbon-12 
Ratios of Southwestern Tree Rings. 
W89-11796 7B 


WOODWARD-CLYDE CONSULTANTS, 
DENVER, CO. 

Statistical Model for Distribution of Chemicals 
in Groundwater, 

W89-12059 5B 


WOODWARD-CLYDE CONSULTANTS, SAN 
FRANCISCO, CA, ENVICON DIV. 
Water Quality Improvement through Control of 
Road Surface Runoff. 
W89-11975 5G 


WOOLPERT CONSULTANTS, DAYTON, OH. 
Impact of Incorporated Organic Matter on the 
Dewatering Characteristics of Aluminum Hy- 
droxide Sludges, 

W89-11740 5F 


WORCESTER COLL., OXFORD (ENGLAND). 
DEPT. OF GEOGRAPHY. 
Particle Size Analysis of the Sediment Suspend- 
ed in a Proglacial Stream: Glacier de Tsidjiore 
Nouve, Switzerland. 
W89-11284 2J 


WRC ENGINEERING, SWINDON 
(ENGLAND). 
Current U.K. Research into the Design and Op- 
eration of Long Sea Outfalls. 
W89-11350 5D 


WROCLAW TECHNICAL UNIV. (POLAND). 
INST. OF ENVIRONMENT PROTECTION 
ENGINEERING. 

Synthesis and Properties of Polysulfone Mem- 

branes. 

W89-11200 5D 


Effect of Flow Conditions on Ultrafiltration Ef- 
ficiency of Dye Solutions and Textile Effluents. 
W89-11202 5D 


WUHAN INST. OF HYDRAULIC AND 
ELECTRIC POWER ENGINEERING (CHINA). 
Optimal Sequencing of Development for Hydro- 
power Stations in Cascade. 
W89-11603 8C 


WYOMING UNIV., LARAMIE, DEPT. OF 
ZOOLOGY AND PHYSIOLOGY. 
Limnological Properties of a Rocky Mountain 
Headwater Reservoir. 
W89-11157 2H 


YALE UNIV., NEW HAVEN, CT. DEPT. OF 
GEOLOGY. 
Mechanisms of Orographic Precipitation. 
W89-11537 2B 


YALE UNIV., NEW HAVEN, CT. SCHOOL OF 
MEDICINE. 
Erosion-Type Hypochlorinators for the Disin- 
fection of Water Supply and Wastewater in Low 
Density Areas. 
W89-11970 5D 


YAMAGATA UNIV. (JAPAN). FACULTY OF 
GENERAL EDUCATION. 
Geographical Distribution of Soil Moisture in 
the Southwestern Part of Japan, 
W89-11587 2G 


YAMANASHI UNIV., KOFU (JAPAN). DEPT. 
OF ENVIRONMENTAL ENGINEERING. 
Morphology, Physiology, and Nutrition of a 
Sulfur-Oxidizing Filamentous Organism Isolated 
from Activated Sludge. 
W89-11103 5D 


YAMANASHI UNIV., KOFU (JAPAN). 
FACULTY OF ENGINEERING. 
Extracellular Products of Microcystis Species: 
Formation of Slime Layer and DOC Pool in 
Surrounding Waters. 
W89-11313 2H 


YARMOUK UNIV., IRBID (JORDAN). 
Modeling Health Risks Associated with 
Wastewater Reuse as Irrigant. 

W89-11641 3C 


ZURICH UNIV., KILCHBERG 
(SWIZERLAND). HYDROBIOLOGICAL- 
LIMNOLOGICAL STATION. 
Causes of Change in the Diversity and Stability 
of Phytoplankton Communities in Small Lakes, 
W89-11549 2H 





ACCESSION NUMBER INDEX 


W89-11070 W89-11154 5D W89441238 5D W89-11322 
W89-11071 W89-11155 5D W89-41239 W89-11323 
W89-11072 W89-11156 W89-11240 W89-11324 
W89-11073 W89-11157 W89-11241 W89-11325 
W89-11074 W89-11158 W89-11242 W89-11326 
W89-11075 W89-11159 W89-11243 W89-11327 
W89-11076 W89-11160 W89-11244 W89-11328 
W89-11077 W89-11161 W89-11245 W89-11329 
W89-11078 W89-11162 W89-11246 W89-11330 
W89-11079 W89-11163 W89-11247 W89-11331 
W89-11080 W89-11164 W89-11248 W389-11332 
W89-11081 'W89-11165 W89-11249 W89-11333 
W89-11082 W89-11166 W89-11250 W89-11334 
W89-11083 W89-11167 W89-11251 W89-11335 
W89-11084 W89-11168 W89-11252 W89-11336 
W89-11085 W89-11169 W89-11253 W89-11337 
W89-11086 W89-11170 W89-11254 W389-11338 
W89-11087 W89-11171 W89-11255 W89-11339 
W89-11088 W89-11172 W89-11256 W39-11340 
W89-11089 W89-11173 W89-11257 W39-11341 
W89-11090 W89-11174 W89-11258 w39-11342 
W89-11091 W89-11175 W89-11259 W39-11343 
W89-11092 W89-11176 W89-11260 ws9-11344 
W89-11093 W89-11177 W89-11261 


W89-11346 
W89-11347 
W89-11348 
W89-11349 
W89-11350 
W89-11351 
W89-11352 
W89-11353 
W89-11354 
W89-11355 
W89-11356 
W89-11357 
W89-11358 
W89-11359 
W89-11360 
W89-11361 
W89-11362 
W89-11363 
W89-11364 
W89-11365 
W89-11366 


W89-11095 W89-11179 W89-11263 
W89-11096 W89-11180 W89-11264 
W89-11097 Wws9-11181 W89-11265 
W89-11098 W89-11182 W89-11266 
W89-11099 W89-11183 W89-11267 
W89-11100 W89-11184 W89-11268 
W89-11101 W89-11185 W89-11269 
W89-11102 W89-11186 W89-11270 
W89-11103 W89-11187 W89-11271 
W89-11104 W89-11188 W89-11272 
W89-11105 W89-11189 W89-11273 
W89-11106 W89-11190 W89-11274 
W89-11107 W89-11191 W89-11275 
W89-11108 W89-11192 W89-11276 
W89-11109 W89-11193 W89-11277 
W89-11110 W89-11194 W89-11278 
Wws9-11111 W89-11195 W89-11279 
W89-11112 W89-11196 W89-11280 
W89-11113 W89-11197 W89-11281 
W89-11114 W89-11198 W89-11282 
W89-11115 W89-11199 W89-11283 
W89-11116 W89-11200 W89-11284 W89-11367 
W89-11117 W89-11201 W89-11285 W89-11368 
W89-11118 W89-11202 W89-11286 10D W89-11369 
W89-11119 W89-11203 W89-11287 W89-11370 
W89-11120 W89-11204 W89-11288 W89-11371 
W89-11121 W89-11205 W89-11289  5C W89-11372 
Ws89-11122 W89-11206 W89-11290 W89-11373 
W89-11123 W89-11207 W89-11291 W89-11374 
W89-11124 W89-11208 W89-11292 W89-11375 
W89-11125 W89-11209 W89-11293 W89-11376 
W89-11126 W89-11210 W89-11294 W89-11377 
W89-11127 W89-11211 W89-11295 W89-11378 
W89-11128 W89-11212 W89-11296 W89-11379 
W89-11129 W89-11213 W89-11297 W89-11380 
W89-11130 W89-11214 W89-11298 Ww89-11381 
Wws89-11131 W89-11215 W89-11299 W89-11382 
W89-11132 W89-11216 W89-11300 W89-11383 
W89-11133 W89-11217 W89-11301 W89-11384 
W89-11134 W89-11218 W89-11302 W89-11385 
W89-11135 W89-11219 W89-11303 W89-11386 
W89-11136 W89-11220 W89-11304 W89-11387 
W89-11137 W89-11221 W89-11305 W89-11388 
W89-11138 W89-11222 W89-11306 W89-11389 
W89-11139 W89-11223 W89-11307 W89-11390 
W89-11140 W89-11224 W89-11308 W89-11391 
W89-11141 W89-11225 W89-11309 W89-11392 
Ws89-11142 W89-11226 W89-11310 W89-11393 
W89-11143 W89-11227 W89-11311 W89-11394 
W89-11144 W89-11228 W89-11312 W89-11395 
W89-11145 W89-11229 W89-11313 W89-11396 
W89-11146 W89-11230 W89-11314 W89-11397 
W89-11147 W89-11231 W89-11315 W89-11398 
W89-11148 W89-11232 W89-11316 W89-11399 
W89-11149 W89-11233 W89-11317 'W89-11400 
W89-11150 W89-11234 W89-11318 W89-11401 
Wws89-11151 W89-11235 W89-11319 W89-11402 
W89-11152 W89-11236 W89-11320 W89-11403 
W89-11153 W89-11237 W89-11321 W89-11404 


SE 
SE 
SE 
SE 
5D 
5D 
5G 
5D 
6D 
5B 
2D 
2E 
2B 
2F 
2K 
5B 
2F 
5B 
2K 
2K 
ry] 
2E 
a] 

W39-11094 W89-11178 W89-11262 2F W89-11345 
7B 
2F 
2E 
2K 
2 
2H 
2F 
5B 
2 
7B 
2F 
4c 
2F 
2F 
2F 
5G 
SE 
5B 
2F 
2F 
2A 
2 
2A 





ACCESSION NUMBER INDEX 
W89-11405 


W89-11405 W89-11489 e W89-11573 W89-11657 
W89-11406 W89-11490 OK W89-11574 W89-11658 
W89-11407 W89-11491 W89-11575 W89-11659 
W89-11408 W89-11492 W89-11576 W89-11660 
W89-11409 W89-11493 W89-11577 W89-11661 
W89-11410 W89-11494 W89-11578 W89-11662 
W89-11411 W89-11495 W89-11579 W89-11663 
W89-11412 W89-11496 W89-11580 W89-11664 
W89-11413 W89-11497 Ww89-11581 W89-11665 
W89-11414 W89-11498 W89-11582 W89-11666 
W89-11415 W89-11499 W89-11583 W89-11667 
W89-11416 W89-11500 W89-11584 W89-11668 
W89-11417 W89-11501 W89-11585 W89-11669 
W89-11418 W89-11502 W89-11586 W89-11670 
W89-11419 W89-11503 W89-11587 W89-11671 
Ww89-11420 W89-11504 W89-11588 W89-11672 
W89-11421 W89-11505 W89-11589 W39-11673 
W89-11422 W89-11506 W89-11590 ws9-11674 
W89-11423 W89-11507 Wws9-11591 W89-11675 
W89-11424 W89-11508 W89-11592 ws0-11676 
Ws9-11425 W89-11509 W89-11593 W89-11677 
W89-11426 W89-11510 W89-11594 W30-11678 
W89-11427 Ws9-11511 W89-11595 W89-11679 
W89-11428 W89-11512 W89-11596 W89-11680 
W89-11429 W89-11513 W89-11597 wen.snes 
W89-11430 W89-11514 W89-11598 waseeene 
W89-11431 W89-11515 W89-11599 oren.isees 
W89-11432 W89-11516 W89-11600 ep neo 
W89-11433 W89-11517 W89-11601 W39-11685 
W89-11434 W89-11518 W89-11602 ag 

W89-11435 W89-11519 W89-11603 W89-11686 
W89-11436 W89-11520 W89-11604 W89-11687 
W89-11437 Wws9-11521 W89-11605 W89-11688 
W89-11438 W89-11522 W89-11606 W89-11689 
W89-11439 W89-11523 W89-11607 W89-11690 
W89-11440 W89-11524 W89-11608 W89-11691 
W89-11441 W89-11525 W89-11609 W89-11692 
W89-11442 W89-11526 W89-11610 W89-11693 
W89-11443 W89-11527 W89-11611 W89-11694 
W89-11444 W89-11528 W89-11612 W89-11695 
W89-11445 W89-11529 W89-11613 W89-11696 
W89-11446 W89-11530 W89-11614 W89-11697 
W89-11447 Wws9-11531 W89-11615 W89-11698 
W89-11448 W89-11532 W89-11616 W89-11699 
W89-11449 W89-11533 W89-11617 W89-11700 
W89-11450 W89-11534 W89-11618 W89-11701 
W89-11451 W89-11535 W89-11619 W89-11702 
W89-11452 W89-11536 W89-11620 W89-11703 
W89-11453 W89-11537 Wws89-11621 W89-11704 
W89-11454 W89-11538 W89-11622 W89-11705 
W89-11455 W89-11539 W89-11623 W89-11706 
W89-11456 W89-11540 W89-11624 W89-11707 
W89-11457 W89-11541 W89-11625 W89-11708 
W89-11458 W89-11542 W89-11626 W89-11709 
W89-11459 W89-11543 W89-11627 W89-11710 
W89-11460 W89-11544 W89-11628 Wws9-11711 
W89-11461 W89-11545 W89-11629 W89-11712 
W89-11462 W89-11546 W89-11630 W89-11713 
W89-11463 W89-11547 W89-11631 W89-11714 
W89-11464 W89-11548 W89-11632 W89-11715 
W89-11465 W89-11549 W89-11633 W89-11716 
W89-11466 W89-11550 W89-11634 W89-11717 
W89-11467 W89-11551 W89-11635 W89-11718 
W89-11468 W89-11552 W89-11636 W89-11719 
W89-11469 W89-11553 W89-11637 W89-11720 
W89-11470 W89-11554 W89-11638 W89-11721 
W89-11471 W89-11555 W89-11639 Wws89-11722 
W89-11472 W89-11556 W89-11640 W89-11723 
W89-11473 W89-11557 W89-11641 W89-11724 
W89-11474 W89-11558 W89-11642 W89-11725 
W89-11475 W89-11559 W89-11643 W89-11726 
W89-11476 W89-11560 W89-11644 W89-11727 
W89-11477 W89-11561 W89-11645 W89-11728 
W89-11478 W89-11562 W89-11646 W89-11729 
W89-11479 W89-11563 W89-11647 W89-11730 
W89-11480 W89-11564 W89-11648 W89-11731 
W89-11481 W89-11565 W89-11649 W89-11732 
W89-11482 W89-11566 W89-11650 W89-11733 
W89-11483 W89-11567 W89-11651 W89-11734 
W89-11484 W89-11568 W89-11652 W89-11735 
W89-11485 W89-11569 W89-11653 W89-11736 
W89-11486 W89-11570 W89-11654 W89-11737 
W89-11487 W89-11571 W89-11655 W89-11738 
W89-11488 W89-11572 W89-11656 W89-11739 


A-2 





W89-11740 
W89-11741 
W89-11742 
W89-11743 
W89-11744 
W89-11745 
W89-11746 
W89-11747 
W89-11748 
W89-11749 
W89-11750 
W89-11751 
W89-11752 
W89-11753 
W89-11754 
W89-11755 
W89-11756 
W89-11757 
W89-11758 
W89-11759 
W89-11760 
W89-11761 

W89-11762 
W89-11763 
W89-11764 
W89-11765 
W89-11766 
W89-11767 
W89-11768 
W89-11769 
W89-11770 
W89-11771 

W89-11772 
W89-11773 

W89-11774 
W89-11775 
W89-11776 
W89-11777 
W89-11778 
W89-11779 
W89-11780 
Ww89-11781 

W89-11782 

W89-11783 

W89-11784 
W89-11785 

W89-11786 
W89-11787 

W89-11788 

W89-11789 

W89-11790 
Ws89-11791 

W89-11792 

W89-11793 

W89-11794 
W89-11795 

W89-11796 
W89-11797 
W89-11798 

W89-11799 
W89-11800 
W89-11801 

W89-11802 
W89-11803 
W89-11804 
W89-11805 
W89-11806 
W89-11807 
W89-11808 
W89-11809 
W89-11810 
W89-11811 
W89-11812 
W89-11813 
W89-11814 
W89-11815 
W89-11816 
W89-11817 
W89-11818 
W89-11819 
W89-11820 
Ww89-11821 
W89-11822 
W89-11823 


W89-11824 
W89-11825 
W89-11826 
W89-11827 
W89-11828 
W89-11829 
W89-11830 
W89-11831 
W89-11832 
W89-11833 
W89-11834 
W89-11835 
W89-11836 
W89-11837 
W89-11838 
W89-11839 
W89-11840 
W89-11841 
W89-11842 
W89-11843 
W89-11844 
W89-11845 
W89-11846 
W89-11847 
W89-11848 
W89-11849 
W89-11850 
W89-11851 
W89-11852 
W89-11853 
W89-11854 
W89-11855 
W89-11856 
W89-11857 
W89-11858 
W89-11859 
W89-11860 
W89-11861 
W89-11862 
W89-11863 
W89-11864 
W89-11865 
W89-11866 
W89-11867 
W89-11868 
W89-11869 
W89-11870 
W89-11871 
W89-11872 
W89-11873 
W89-11874 
W89-11875 
W89-11876 
W89-11877 
W89-11878 
W89-11879 
W89-11880 
W89-11881 
W89-11882 
W89-11883 
W89-11884 
W89-11885 
W89-11886 
W89-11887 
W89-11888 
W89-11889 
W89-11890 
W89-11891 
W89-11892 
W89-11893 
W89-11894 
W89-11895 
W89-11896 
W89-11897 
W89-11898 
W89-11899 
W89-11900 
W89-11901 
W89-11902 
W89-11903 
W89-11904 
W89-11905 
W89-11906 
W89-11907 


W89-11908 
W89-11909 
W89-11910 
Wws9-11911 
W89-11912 
W89-11913 
W89-11914 
W89-11915 
W89-11916 
W89-11917 
W89-11918 
W89-11919 
W89-11920 
W89-11921 
W89-11922 
W89-11923 
W89-11924 
W89-11925 
W89-11926 
W89-11927 
W89-11928 
W89-11929 
W89-11930 
W89-11931 
W89-11932 
W89-11933 
W89-11934 
W89-11935 
W89-11936 
W89-11937 
W89-11938 
W89-11939 
W89-11940 
W89-11941 
W89-11942 
W89-11943 
W89-11944 
W89-11945 
W89-11946 
W89-11947 
W89-11948 
W89-11949 
W89-11950 
W89-11951 
W89-11952 
W89-11953 
W89-11954 
W89-11955 
W89-11956 
W89-11957 
W89-11958 
W89-11959 
W89-11960 
W89-11961 
W89-11962 
W89-11963 
W89-11964 
W89-11965 
W89-11966 
W89-11967 
W89-11968 
W89-11969 
W89-11970 
W89-11971 
W89-11972 
W89-11973 
W89-11974 
W89-11975 
W89-11976 
W89-11977 
W89-11978 
W89-11979 
W89-11980 
W89-11981 
W89-11982 
W89-11983 
W89-11984 
W89-11985 
W89-11986 
W89-11987 
W89-11988 
W89-11989 
W89-11990 
W89-11991 


W89-11992 
W89-11993 
W89-11994 
W89-11995 
W89-11996 
W89-11997 
W89-11998 
W89-11999 
W89-12000 
W89-12001 
W89-12002 
W89-12003 
W89-12004 
W89-12005 
W89-12006 
W89-12007 
W89-12008 
W89-12009 
W89-12010 
W89-12011 
W89-12012 
W89-12013 
W89-12014 
W89-12015 
W89-12016 
W89-12017 
W89-12018 
W89-12019 
W89-12020 
W89-12021 
W89-12022 
W89-12023 
W89-12024 
W89-12025 
W89-12026 
W89-12027 
W89-12028 
W89-12029 
W89-12030 
W89-12031 
W89-12032 
W89-12033 
W89-12034 
W89-12035 
W89-12036 
W89-12037 
W89-12038 
W89-12039 
W89-12040 
W89-12041 
W89-12042 
W89-12043 
W89-12044 
W89-12045 
W89-12046 
W89-12047 
W89-12048 
W89-12049 
W89-12050 
W89-12051 
W89-12052 
W89-12053 
W89-12054 
W89-12055 
W89-12056 
W89-12057 
W89-12058 
W89-12059 
W89-12060 
W89-12061 
W89-12062 
W89-12063 
W89-12064 
W89-12065 
W89-12066 
W89-12067 
W89-12068 
W89-12069 
W89-12070 
W89-12071 
W89-12072 
W89-12073 
W89-12074 





ACCESSION NUMBER INDEX 
W89-12075 


W89-12075 W89-12100 W89-12125 23 W89-12150 
W89-12076 W89-12101 W89-12126 7A Ws9-12151 
W89-12077 W89-12102 W89-12127 W89-12152 
W89-12078 W89-12103 W89-12128 W39-12153 
W39-12079 W89-12104 W89-12129 ws9-12154 
W89-12080 W89-12105 W89-12130 wao-12155 
W89-12081 W89-12106 W89-12131 

W89-12082 W89-12107 W89-12132 W89-12156 
W89-12083 W89-12108 W89-12133 W89-12157 
W89-12084 W89-12109 W89-12134 W89-12158 
W89-12085 W89-12110 W89-12135 W89-12159 
W89-12086 Wws9-12111 W89-12136 W89-12160 
'W89-12087 W89-12112 W89-12137 W89-12161 
W89-12088 W89-12113 W89-12138 W89-12162 
W89-12089 W89-12114 W89-12139 W39-12163 
W89-12090 W89-12115 W89-12140 

W89-12091 W89-12116 W89-12141 ber enna 
W89-12092 W89-12117 W89-12142 wes-12i6s 
W89-12093 W89-12118 W89-12143 

W89-12094 W89-12119 W89-12144 W89-12167 
W89-12095 W89-12120 W89-12145 W89-12168 
W89-12096 W89-12121 W89-12146 W89-12169 
W89-12097 W89-12122 W89-12147 W89-12170 
W89-12098 W89-12123 W89-12148 W89-12171 
W89-12099 W89-12124 W89-12149 W89-12172 


#U,S, GOVERNMENT PRINTING OF FICE :1999-261-998:09094 

















Subject Fields 
1989 Price Schedules for the United States, Canada, 
and Mexico 


NATURE OF WATER These prices are for customers in the United States, Canada, and 


Mexico; other customers, write for price list PR-360-4. 


Microfiche & Paper Copy Computer Products 
Reports 


Standard Prices Exception Prices _Diskettes Magnetic Tapes 


A01 .......... $6.95 E01 .......... $9.00 
ON me ea 
WATER SUPPLY AUGMENTATI we | 

AND CONSERVATION aa a on 
A10-A13 .. 28.95 sncnices Oe 
A14-A17 ..36.95 eiveocnen aa 
WATER QUANTITY MANAGEMENT mIgAZI 4295 08... 2550 
AND CONTROL oe 
coves SOD 
seve 36.50 


WATER QUALITY MANAGEMENT vn 99.00 


42.50 
AND PROTECTION Published wove 46,00 


90.50 


SS3NISNE IVIDIS40 
LQLZZ WA ‘pieyBuds 
peoy jeAoy 40g S8ZS 


GdIAIOG UONBWUOJL] JeED!UYe] JEUOHeN 


WATER CYCLE 


00E$ ‘@SN aeAlIqg 104 Ayjeued 


JOYaWWOO JO LNIWLYVd3aG ‘S'N 


Searches & = 
Special vn z = 
Directories 


WATER RESOURCES PLANNING ven 65.50 


N01 ........ $55.00 veseeeeee 16.00 
N02 .......... 55.00 RSA 


* Contact NTIS for price 
Prices effective January 1, 1989 


RESOURCES DATA 











ENGINEERING WORKS 


MANPOWER, GRANTS, AND 
FACILITIES 


SCIENTIFIC AND TECHNICAL 
INFORMATION 


Y3AO1dWS ALINNLYOddO 1VNDI NV 


S 


INDEXES 


<4 
bm 

te 
B ond Los) 
@ al 
2 & 
o e 
fon 


3 
06006- 


SUBJECT INDEX 


AUTHOR INDEX 


3047 
LLe-WOw 
JOH3IWWOD JO IN3IWiYvd30 S/N 


Linvon0 Loo 


ORGANIZATIONAL INDEX 


Oivd $334 OQNV 39V1SOd 


ACCESSSION NUMBER INDEX 


a1Py sseig yinoy jenads 





